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go | Sim: It is of much importance to the gas in- 


proceedings, and we doubt not that every one re- 


benefited by the meeting. As no reporters were 
present the interchange of views was free and 


'THE GAS INTEREST AT THE CEN-| give our readers a verbatim report of all that was 


TENNIAL. 
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CENTENNIAL COMMISSION, 
AMERICAN Socrery OF Civit ENGINEERS. 
4 East ‘T'wentry-T HIRD STREET, 
New York, February 2d, 1876. 


| terests of this country, that a representation of 
the progress of gas-lighting in America during 
the past century, should be made at the Centen- 
nial. 
American engineers, superintendents and con- 
tractors’ of gas-works, desiring to contribute 
plans, models or drawings of gas-works or gas 
machinery, are respectfully notified that their 
contributions will be received and taken charge 
of by the committee of the American Society of 
Civil Engineers, and placed in the portion of the 
Centennial Buildings set apart for that purpose. 
If you have plans, drawings or models you wish 
to contribute, please notify the undersigned at 
the earliest possible moment, and oblige, 
Respectfully, 
JAMES H. ARMINGTON, 
Chairman Sub-Committee XIV, 
City Gas Co., Brooklyn, N. Y. 
—Or at Rooms of the Society. 








THE MEETING OF THE NEW ENG- 
LAND SOCIETY OF GAS ENGINEERS. 


— <-> —— 


The annual meeting of this society was held at 
the Tremont House, Boston, week before last. 
Over a hundred members of the society were 
present and among them some of the best men 
in the business. After a very pleasant and, we 
are confident, a useful business meeting dur- 
ing the day the society dined together on the 
evening of Wednesday and on the followi-g day 
met at the works of the Boston Gas Light Com- 
pany by iavitation of Mr. W. W. Greenoxgh, its 
manager, who received the members in a most 
cordial manner. In a short address of welcome 
from Mr. Maleom 8. Greenough, the society was 
invited to inspect the works, and each and every 
one was asked to avail himself most freely of any- 
thing they might see that was deemed worthy of 
adoption, and if at any time they might wish in- 
formation as to experiments that had been made 
or the practical workings of the company they 
were assured that it would give the officers of the 
company the greates’; pleasure to give it. 

The best of feeling prevailed throughout all the 


turned to his daily routine of business feeling 


said, we hope to lay before tiem such a synopsis 
of the proceedings as will give to those not pre- 
sent the general tenor of the discussion. From 
what we hear we do not believe that the majority 
of those present have as yet been fully convinced 
of the utility of substituting naphtha for coal in 
the manufacture of illuminating gas. The real 
benefit to be derived from meetings like this is 
after all outside of the regular society meetings. 
It is in the bringing together of numbers of men 
engaged in the same great interest—some to a 
larger and some to a smaller extent, and the talk- 
ing over of matters of common interest; the 
little conferences that take place when five or six 
get together in little groups and quietly tell each 
other what they are doing. One asks how much do 
you get to the retort ? another, how many feet do 
you make to the pound ? another says, how many 
feet do you sell to the pound? and by comparing 
the answers to questions like these they all see 
how hard it is to bring results down to a common 
standard of comparison. 

The statement of yield varies about as much 
as that of illuminating power. In many instances 
this difference is more apparent that real. The 
various sizes of retorts and the different amounts 
of leakage and condensation make the yield per 
retort or the make per pound indefinite. Just 
the same as the difference in burners, pressure, 
or photometrical apparatus make ‘t difficult to 
compare illuminating power unless each particu- 
lar item is specified. The real practical question 
by which the success of the administration of - 
amy gas engineer must be judged is, ‘‘ How many 
feet do you sell for each pound of coal (or other 
material) carbonized?’—and then comes that 
other question which must be considered with it: 
What is the illuminating power of your product 
according to the standard ? Provided the illumi- 
nating power can be brought to the same standard 
this will give every man the means of comparing 
the results of his operations with those of anoth- 
er on a common basis. 

‘*What do you sell?” is the crucial test. If an 
engineer cannot give a satisfactory answer to 
this question, it is very certain that a series of 
questions will present themselves to him, which 
if he is a faithful man he will soon seek the neces- 
sury information to enable him to answer, or 
some other man will undertake the investigation 
for him. Another advantage of these gatherings 
is of a social nature ; men become better acquaint- 
ed with each other, they see things that are 
outside of their own horizon, They are biought 
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they never would otherwise hear of. These may | We have taken pains to collect reliable and au- | 


be small items in themselves, but they all count | thentic data in this matter, and have no doubt 


in the grand total of results. 


| that it will be of interest to our readers ‘in this | 


We trust that the usefulness of these meetings | our Centennial Year. 


may be extended and that the best minds in the | 


We regret that we were unable to obtain more 


business may be brought to actin harmony and | figures in this matter, but found that only a year 
with fuller force in developing and perfecting the | or two ago the descendants of Mr. Lewis had de- 
gas manufacture of this country until by more im- stroyed a quantity of papers, figures, and draw- 
proved methods of proceedure and the applica- | ings relating to these early efforts in gas-lighting, 
tions of science they may be able to show in the | supposing that it was so long ago that they would 


next twenty years an advance superior to that of | 


the past. Times are dull just now, but this is 
the time above all others to arrange and develop 
improvements in order that when business does 
increase every thing may be ready and in order 
to meet the demand and get the fullest benefit 
thereof, and at the same time be able to reduce 
the cost of the product to the consumer, 








MARKED DOWN. 

We are glad to be able to chronicle the action 
of four of the leading gas companies in this city 
towards meeting the stringency of the times. As 
we have before stated it is not to be expected 
that the gas manufacturers of this country are 
going to escape the effect of hard times any more 
than any other interest. 

The present price of coal favors this reduction 
of price, which makes gas as cheap in New York 
as it ever was, and no man can deny that the 
quality is much better. Good, honest seventeen 
candle gas, at $2°50 per thousand feet, certainly 
ought to satisfy any one as regards quality, and 
most people as to price. There are some, how- 
ever, whose personal ends may be satisfied, or 
who think they can make small capital by raising 
a noise, who would never be contented with any 
price. 

To many of these, perhaps, the lower the price 
the less they would really like it, if the true state 
of their minds could be determined. - We trust 
that it may never be necessary to raise the price 
again ; and we would be glad to see such an im- 
provement in the modes of manufacture, etc., as 
would enable the price to go lower with a good 
profit to the companies, and a fair and necessary 
amount placed to the credit of the reserve fund 
to provide for wear and tear, extension of works 
and rebuilding, etc. But no amount of mere pop- 
ular clamor would ever justify the managers of 
this large interest in departing from sound busi- 
ness principles ; while the stockholders should be 
satisfied with a reasonable return for their invest- 
ment on the other hand—no man would furnish 
capital for the business unless it was at least a 
paying one. 

We trust that the depression now existing will 
soon pass gradually away, and as it does we feel 
confident that the increased consumption, at the 
lower price, will more than make up the differ- 
ence, 

From all over the country we hear reports of 
reduced price, and it may be looked upon as a 
sign of better times approaching. More economy 
and more skill must be used, but it will result in 
more business, which ought in time to reduce the 
price even lower. 





PRIMITIVE GAS-WORKS. 





We give our readers to-day a full description of 
the apparatus and process used by Mr. David 
Melville, of Newport, Rhode Island, in 1806, for 
making illuminating gas. It is evident, from the 
account that will be found on another page, that 
he was nearer to being right in his ideas than 
many who have obtained patents since. 





| 
| 
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be of no use. 

We are indebted to Mr. George C. Mason, of 
Newport, for the facts and the drawing which we 
give to-day, it being an exact copy of one left by 
Mr. Mellville. 





COAL-TAR PRODUCTS. 





In the working up of the tar from gas works, 
the following may be taken as about the ordinary 
results obtained in actual practice : 


72°5 galls. Pitch 





23°75 


| 

| gallons § 21°75 gals. creosote oil. 
heavy oil..... 
) 

| 


/ 2°00 anthracene. 


| ame , 1:25 gals. benzole. 
3 75 ‘2 light ree “naphtha. 
Ol --+-----* (0-695 * earbolic acid. 


100 Gallons Crude Coal Tar. 


or, by percentages, the coal tar gives : 
72°50 per cent. of pitch. 
23°75 “ “* heavy oil. 
a Dh 6h, =«—Cy 
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reas> Toe Prick oF Gas.—We desire to pub- 
lish, at as early a date as possible, a correct list 
of the prices at which gas is sold by the various 
companies throughout the United States and 
Canada ; and we would respectfully ask that each 
company would send us by postal card the price 
at which they are selling. In this way the infor- 


formation will be reliable, and gas managers 
throughout the country can see at a glance what 
the prices are in other places.—Eb. 








The Use of Coke Screenings as Fuel. 
SS eee, 

In our issue of February 16th one of our cor- 
respondents gave our readers a detailed account 
of the method employed in using breeze (or coke 
screenings) under boilers, showing what the sav- 
ing had been under one boiler, These facts are 
important and reliable, and we repeat to-day the 
figures then given. 

To show the saving resulting from the use of 
breeze, I have taken the months of January for 
the past three years as an example of the use of 
screenings and the same months for the three 
years previous to that for that of coke. 


USING COKE. 
January, 1871..... 155 chaldrons. 
ri 1872... ..133 es 


~ i) a? 111 si 


Total . 899 
Average per month. 133 


= 4,788 bushels. 
USING SCREENINGS. 


January, 1874 .126 chaldrons, 





1875... ..123 
1876..... 90 es 
Es; so wae 339 
Month’s average. ..113 a —4,068 bushels, 
Saving in bushels.... 720 ‘ 


The average weight of our coke is 41 lbs. p. bush. 
The average weight of our screenings is 43 lbs. 





per bushel. 


The coke being measured ‘‘ heaping” and th» 
| breeze being always a ‘‘ struck ” bushel. 
Reducing our bushels to pounds we have 
Ob eoke...<.<.1 196,308 Ibs. =133 chaldrons, anj 
** sereenings. ..174,924 ‘* = 
ROvM.. . <5 21,384 ‘* for the month, or 
690 lbs. of fuel per day—11 per cent, 
Where it is not desired to use a blower, anj 
the natural draft is not sufficient, some form oj 
steam injector under the fire may be used to cre. 
ate a draft. We are informed that this has been 
done in Cincinnati with very satisfactory results, 





Cooking by Gas. 








The following are Mr. John Wallace’s remarks 
as reported in the London Jour, of Gas-Lighting, 
which we promised in our last to give to our read: 
ers: 


Prof. Bunsen discovered, that by mixing air 
with gas before burning it, a much smaller and 
hotter flame was obtained than before; and since 
he gave the world his discovery, hundreds of 
modifications of it have been made and applied, 
with more or less success, to an infinite number 
of purposes. The effect of mixing air with the 
gas is best shown by experiment. 

I light the gas issuing from a pipe one inch in 
diameter, and you see a long, straggling, smoky 
flame. The gas will not burn alone, and as it is 
only by contact with the atmosphere that the 
combustion can be maintained, it spreads itself 
out soas to have a large surface. Inside, the 
flame is hollow for a considerable distance, and 
if a vessel of water or other cool substance were 
placed over it, a coating of soot would soon be 
deposited ; but the moment I remove my hand 
from the air orifices at the base of the tube, the 
air rushes in, and the flame instantly contracts to 
one-tenth of its original size ; and as all the heat 
the big flame gave off is now produced by the 
small one, the temperature of the flame is much 
higher. This flame deposits no soot, but, on the 
contrary, will burn it away from a coated sur. 
face. 

Returning to the smoky flame, I coat a piece of 
tin plate with soot, which has been suddenly 
changed from the invisible and gaseous form in- 
to a wonderfully fine black powder ; and now ad- 
mitting the air, the flame shrinks and intensifies; 
the carbon is again transformed, and is now ear- 
bonic acid gas. 

Bunsen, or atmospheric burners, no matter 
what their form is, all possess certain essential 
parts in common. There is a gas-jet orifice, and 
in close proximity one or more air openings 
There is a chamber where the gas and air mit, 
and there is the outlet where the mixture burns 

Here is the simplest known form of Bunsen’s 
burner. It consists of a straight upright tube 
with a gas-jet orifice at the bottom, and holes 
each side of the jet through which air is drawn by 
the inductive force of the gas. On removing the 
tube and lighting the jet, the gas burns in a long 
|pencil from the orifice, but when the tube or 
| mixing-chamber is put on, the gas must burn st 

the top. 
| If the gas should light inside, then combustion 
| is interfered with, and partially burnt gas begins 
‘to escape, producing the sickening smell whicl 
| has brought the Bunsen burner so often into dis 
repute. The Patent Office bears witness to scores 
of inventions devised to obviate this defect, ani 
|it is my purpose to exhibit to you several form 
|of apparatus designed to avoid this most incon 
venient tendency. 





I shall now direct your attention to the appear’ 






















— 


anc 
ind 
post 
N 
mix 
atel 
due 
on § 
pea 
of 
whi 
exp 
tim 
eur 
tub 
A 
em] 
fied 
A 
ece 
air- 
ing 
tha 
is 8 
oth 
car! 
I 
ap} 
and 
cog 
wh 
up 
hes 
coc 
7 
lial 
tha 
pre 
I 
ord 
tha 
ris] 
cre 


thi 
bat 
wh 
of : 
hot 


col 
ski 
on 
int 
pa 


th 
tio 
ca 
fe 
mi 
co. 


66 
tie 


pl 








dl the 


, and 


, and 
mM oj 

cre. 
been 
ults, 


arks 
ting, 
read: 


y air 

and 
since 
ls of 
lied, 
nber 
- the 


h in 
10ky 
it is 
- the 
tself 
, the 
and 
were 
n be 
hand 
, the 
ts to 
heat 
the 
uch 
. the 
sur: 


ce of 
enly 
) in- 
y ad- 
fies; 


car: 


atter 
ntial 
and 
ings. 
mix, 
11s 
3en's 
tube 
a8 at 
mn by 
+ the 
long 
e OF 
nm at 


stion 
gins 
hich 
) dis- 


ores 
, and 
orms 
con: 






Mar. 2, 1876. 





gi 





—— 


American Gas Light Zournal. 





— 


ance of the flame, as it is in all cases an unfailing | one-eighth of the total heat of the coal is utilized | comes evident that any really valuable improve- 


index of the value of the burner for practical pur- 
poses, 

Not only must the proper proportion of air be 
mixed with the gas, but it must be mixed intim- 
ately ; otherwise the flame will be irregular, pro- 
duce a roaring noise, and be liable to light within 
on a slight change of pressure. The roaring ap- 
pears to be caused by certain parts of the column 
of gas and air having an explosive proportion, 
while other parts have a less quantity of air. The 
explosions are so minute and so rapid as some- 
times to produce a musical note, This may be 
eured in acommon burner by lengthening the 
tube, and by other methods. 

Another and more complete metlrod may be 
employed to adjust the amount of air, as exempli- 
fied in the Cam burner. 

At the base of the tube is a gas-cock, having an 
eccentric fixed on the plug or key, which lifts the 
air-slide in proportion to the amount of gas pass- 
ing. The curves on the eccentric are so made 
that on one side of the maximum amount of air 
is admitted, producing an oxidizing flame; the 
other side admits just enough of air to produce a 
carbonic oxide or deoxodizing flame. 


In all cooking operations gas, when properly 
applied, has many advantages over coal as fuel, 
and these advantages are rapidly commanding re- 
cognition Cooking is a chemical process in 
which a certain amount of heat is made to act 
upon the:food to be eooked. More heat or less 
heat than the required quantity results in bad 
cooking. 

The heat of a coal fire is very irregular, and is 
liable to be affected by so many circumstances 
that much attention is necessary to keep it in the 
proper condition for delicate operations. 

Moreover, the amount of heat produced by an 
ordinary kitchen fire is so great, in proportion to 
that requisite to do the necessary work, that the 
risk of burning and spoiling the food is much in- 
creased. \ The great merit of using gas is that you 
may obtain exactly the amount of heat you want 
and apply it in the manner best calculated to ef:- 
fect the desired object. Beside all this, its clean- 
liness, and the facility with which it may be used 
at all times, are advantages which no other fuel 
can offer. 

The heating of water and air-baths is another 
purpose for which gas is admirably adapted, as it 
dispenses with a system of water-pipes which 
often give great trouble. The hot-air bath may 
be made ready for use in less than five minutes, 
and the temperature may be adjusted by the user 
to any point below 200° Fahrenheit. It also has 
this advantage over the Turkish bath, that the 
bather is not obliged to breathe the hot air, 
which frequently produces faintness. The cost 
of gas for this bath is one-third of a penny. The 
hot-air bath is an apparatus of great value, both 
in health and sickness, and is so simple in its 
construction as to be within the means of avy 
skilled workman. A paper, such as the present 
one, would not be complete if it did not inquire 
into the cost of producing heat from gas, as com- 
pared with that from coal. 

I shall therefore appeal to the best known au- 
thorities for data on which to base the calcula- 
tion. Dr, Letheby and Mr. F. J. Evans, after 
careful experiments in 1866, found that 13 cubic 
feet of coal gas, when burnt, would produce as 
much heat as one pound of coal when completely 
consumed, 

Dr. Neil Arnott, Mr. Edwards, the author of 
‘‘Our Domestic Fireplace,” and other authori- 
ties, agree in stating that, in the ordinary fire- 
place, of which the greatest number exist, only 











for heating purposes, the remaining seven-cighths 
go up the chimney. It follows, therefore, that 
eight pounds of coal would, under these circum- | 
stances, be required to produce heat equal to 13 | 
cubic feet of gas, and their respective prices may | 
be reckoned as follows : 


8 Ibs. of coal at, say, 16s. per ton will cost. ‘765d, | 


13 cu. ft. of gas at 3s. 4d, per M.......... 546 


De ee ' 


The prices of coal and gas heat are, therefore, 
as seven to five roughly, or, in other words, that 
amount of heat, which, if obtained from coal, 
would cost 73d., would, if obtained from gas, 
cost 54d. One-third of the gas-heat might now 
be sacrificed in order to carry away the products 
of combustion, without raising the cost of the 
gas-heat above that of the coal. 

There are certainly many methods of using | 
coal for heating purposes which are more econom- 
ical than gas, but most of them are expensive to 
apply, and none of them possess the advantages 
of gas fuel. It should be an inducement tu the 
public to know that the use of gas in the daytime | 
is more likely than anything else to reduce the 
price of it, by giving more uniform occupation to 
the apparatus at the gas works. 

It must be borne in mind that it is on the pro- 
per combustion of gas that the fate of its appli- 
cation to household purposes depends. The 
prejudice against the substitution of gas for coal 
in cooking is not difficult to overcome ; its rela- 
tive economy for that purpose is established be- 
yond denial, and its convenience is equally ad- 
mitted. But the sickening smell from badly con- 
structed burners is past all endurance, and no- 
thing can reconcile people to it. 

It is a great pity that the gas companies, who 
have brought the construction of the gas-meter 
to such perfection, should have allowed the man- 
ufacture of gas-cooking and heating apparatus to 
fall into the hands of the most ignorant class of 
manufacturers, who are to blame for nearly all 
the bad repute attached to the system. 

There are a few exceptions to this sweeping 
statement, but the numberless failures, particu- 
larly of burners constructed after Bunsen’s prin- 
ciple, which must be present to the mind of every 
one who has had any experience of them, will 
bear out what I have said. 

Gas companies are by degrees taking the mat- 
ter in hand, because they find that it provides 
duty for their mains in the daytime, but the mis- 
chief is already done which it will take years to 
undo, 

The increasing cost of household labor renders 
it highly probable that the same measure of suc- 
cess awaits the domestic application of gas as has 
already established the sewing-machine among 
our household gods, and had the gas apparatus 
been in equally competent hands, there is no 
doubt that it would long ere this have become 
one of our domestic institutions. 

It isto be hoped that among the numberless 
schemes for gas manufacture which have recently 
been made public, we may soon be provided with 
a gas which shall be sufficiently cheap and plen- 
tiful, to be used not only for lighting and heating 
in private dwellings, but also for trade and man- 
ufacturing purposes in workshops and ware- 
houses. 

Gas is the perfection of fuel. It can be pro- 
duced from materials unfit for burning in small 
fires or furnaces, it can be lighted in a moment, 


and burnt with the utmost regularity. 

If we consider for a momentin what a very im- 
portant relation the supply of light and heat stand 
to the daily requirements of our houses, it be- 








ment on our present system will contribute large- 
ly to the reduction of the cost of household la- 
bor, and help us on towards that Utopia of which 
we have lately heard so much and experienced so 
little. 

Mr. Wallace, in answer to a qnestion, explained 
the construction of his hot-air bath, heated by 
gas. The bath, he said, consisted of a small 
wooden frame, forming a square box. This was 
covered with calico on both sides, and there were 
two layers of paper between the calico, in order 
to divide the air-spaces into three. On the top 
was alight quilt, with a hole for the bather’s 
head to pass through, and the whole apparatus 
folded up just as ascreen would do. The bath 
was so constructed that one person could arrange 


; and use it, and the heat was regulated by a tap, 
|which was under the command of the bather. 


The bath was so cheap that it came within 


the means of any one ; and it possessed this ad- 
vantage over the Turkish bath—that the bather 
was not compelled to breathe the hot air. 

Mr. Dreyfus said he was well acquainted with 
the principle of the Bunsgn burner, but Mr. Wal- 
lace had shown them one of the simplest regula- 
tors he had ever seen. He should have liked, 
however, if Mr. Wallace had given them more ex- 
planation as to the structure of the flame. as that 
was a matter which would have been very inter- 
esting to the audience present. 

Mr. Wallace said this reminded him that he 
had given too little attention to one of the most 
important parts of the subject. The difference 
between the flame he had shown them and the 
one ordinarily connected with the name of Bun- 
seu was a matter of interest. It had been usually 
considered essential that the flame should have 
a hollow space within. The hollow space, how- 
ever, was simply an indication that the gas had 
not sufficient air to consume it. If they gave a 
certain percentage of air to the gas before com- 
bustion, the flame was condensed, the hollow 
space disappeared, and they had a solid flame. 
The amount of air to be mixed varied with the 
diameter of the burner. The principal difficulty 
ithw large burners was that you must either burn 
less air and have a bad flame, or mix more and 
have an explosion ; and, until the perforated cap 
he had shown them solved the difficulty, he had 
only been able to mix 1} volumes of air. Mr. 
Wallace then, by means of experiments, showed 
to the audience the difference between the hollow 
and solid flame. 

Mr. Bailey asked whether Mr. Wallace had 
found that any relative length or diameter of bur- 
ner was the best. 

Mr. Wallace replied that it was impossible to 
formulate any rule for the construction of bur- 
ners. If he was working with only one kind of 
gas, he might be able to supply figures to discov- 
er the size, and the shape, and the amount of gas 
to be burned at a given pressure ; but the pres- 
sure, and the quality of the gas, and the purpo- 
ses of the burner varied so much that it was im- 
possible to give any particular instructions as to 
the size of a burner, and he did not think it could 
be reduced to a rule. Every one of the burners 
he had exhibited required a different proportion, 
and this could only be found out by experiment. 

Mr. Harrop said he had put gas burners to a 
practical test during the last few months, in the 
direction of heating a green house, and he found 
that a Bunsen burner and a properly constructed 
boiler gave out better results than a coal fire, for 
he had always one temperature. For the last few 
days he had been experimenting with one of Mr. 
Wallace’s burners, and taking it for all in all, he 
thought it was the best that had yet been brought 
out. 

Mr. Walker said it was over 12 months since he 
became acquainted with Mr. Wallace. At that 
time he was working a steam engine with a gas- 
burner ; but he had a great deal of trouble with 
it. It worked moderately well while it was new 
but afterwards he had a good deal of soot, and he 
had considerable difficulty in getting rid of it. 
About that time he was introduced to Mr. Wal- 
lace, who put before him a burner which he had 


| used with great advantage for a considerable time. 
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Melville’s Gas Apparatus. 


INVENTED IN 1805-6; ImpRovED IN 
Patentep Marca 18, 1813. 


1810-12, AnD 


Se 

In our last we copied the advertisement of David 
Mellville’s gas apparatus, taken from a newspaper un- 
der date of November 13, 1813, but the original ad- 
vertisement appeared, we find, in February of that 
year; and as the history of that apparatus is very in- 
teresting, we propose to recall it for the benefit of 
onr readers. 

The first efforts to make gas for illuminating pur- 
poses were, as we all well know, anything but satis- 
factory in their results. They were begun by Mur- 
dock, at Redwith, Cornwall, in 1792, and were fol- 
lowed up for a number of years, until he finally real- 
ized his expectations. His experiments were all kept 
a profound secret, and the public were only advised, 
from time to time of the result. Of his process 
nothing was then known outside of his gas house. 
Previous to that time Lord Dundonald had set up 
some coke furnaces, and the gas generated in this way 
he burned for the amuzement of his friends; but 





nothing more came of his experiments, nor were they | 
made for the purpose of benefiting either himself or | 





the public at large. Murdoch continued his experi- 
ments, and in 1802 had so far perfected them that he 
was able to light, in part, a large factory near Bir- 
mingham. Nor was he alone in his efforts to solve 
the problem, for it had attracted the attention of 
Samuel Cleggs, who subsequently became eminent as 
a gas engineer, and who commenced a series of expe” 
riments in 1824. 

Up to this time nothing had been done in America 
to make gas, for little could be known on the subject 
other than what could be gathered from the published 
reports, and these were very scanty and incomplete. 


They were enough, however, to arrest the attention | 


of David Mellville, of Newport, R. I., who had a turn 
for mechanics and a-fondness for experiments, and 
who at once gave his attention to gas making, begin. 
ning with a common clay pipe for a retort, and draw- 
ing off the gas through the stem. He soon found the 
thread he was looking for, and in time be solved the 
problem—solved it so well that in 1806—~two years 
before gas was used for illuminating purposes in Lon- 
don—he lighted his house and the street in front of 
it with gas of his own manufacture. We will first de- 


ascribe his apparatus, of which we give an illustration, 
and will then refer to the practical results of bis ex- 


periments, 


‘*4 A A, the floor and part of the structures of the | 
gas house: B, a furnace, in which a retort is set; D, 
ashhole; E, damper or register, to regulate the draft | 
of the furnace; F, a cast iron retort, with the door 
fixei on, in which the coal is pnt to produce the gas ; 
G, condenser or bath; H, pipe whieh conducts the 
gas from the retort to the condenser or bath, where 
it passes several times through the water, by which it 
is washed and purified ; I, cisterns set in the ground 
und kept filled with water, by means of an aqueduct, 
the water from which passes throngh the bath toa 
drain from the gisometer house; K, gasometer or 
reservoir, which is suspended in the cistern of water 
by a rope or chain leading over pullies: L, pipe 
which conducts the purified gas from the condenser, 
through the water in the cistern to the gasometer, 
where it is reserved for use; M, stop-cock to let off 
the gas until it becomes inflammable, and to burn it 
from, when the gasometer is full, to prevent its es- 


caping underneath, N, a balance of weights to hold 
the gasometer in suspension, and (by taking off one 
or more of the weights) to give force to the gas when 
necessary; O, pipe which conducts the gas from the 
gasometer house to the apartments where the lights 
are wanted, where it issues from the burners, and on 





| the application of a taper, will burn with a brilliant 
| flame, without smell or smoke Tne burners are fit- 
ted with keys by which the flame may be regulated, 
| or instantly extinguished, which operation may be 
| performed on the whole at once (be there ever so 
| many), by means ofa single key in the main tube; 
P, the form of the burner from which the gas issues, 
with the gicss tube, and key to regulate the flame.”’ 
The above is the description of the apparatus given 
|} in the {application fora patent; and the following 
were the instructions for using it : 


‘*A quantity of coal, in proportion to the number 
| of lights required, must be placed in the retort, and 
the door screwed on and luted tight with a lute of 
clay and sand; this done, a strong heat being applied 
by means ofa fire kept up in the furnace, hydroge- 
nous gas, or inflammable air, will be driven out of the 
coal confined in the retort, and forced through the 
water in the bath; in which the condenser is immers- 
ed; by passing throngh the water the bituminous 
matter which is a component part of the coal is sepa- 
rated from the gas, which is washed and purified. As 
the gas passes in, the gasometer will be raised up un 
til it is filled ; when fall (to prevent the escape of the 
gae underneath, and the smell which it occasions 





| when it issues without burning) it may be burned 


from the cock on the pipe which leads from the con- 
denser to the gasometer. When the lights are re- 
quired, by taking one our more weights off the balance, 
the gasometer will bear with so much the greater force 


| on the volume of gas contained in it, by which it will 


be propelled through the pipes to any distance, and in 
any direction to the burners, which are situated where 
the lights are wanted. Immediately on the issuing of 
the gas from the aperture of the burner, and coming 
in contact with the oxygenous gas cf the atmospheric 
air, it will take flame on the application of a taper, 
and burn witha brilliant light without smell or smoke, 
aslong as there is any gas in the gasometer. The 
burners are fitted with keys, by which each separate 
flame may be regulated to give more or less light at 
pleasure, or be instantly extinguished, and the whole 
(be there ever so many) may be regulated as to the 
size of the flame, or they may be instantly extinguish- 
ed by turning a key in the main tube.”’ 


‘* The quantity of coal required for any given num- 
ber of lights, will vary with its quality. The usual 
quantity is about forty pounds for fifty flames, equal 
tu that of a mould candle of six to a pound, to burn 
three hours. Two pecks of voal, weighing forty 
pounds, put into the retort, will leave a residuum of 





near three pecks of coke, weighing twenty eight 
pounds. ‘The coke is better for many uses than raw 
coal, and if used in the furnace, will be nearly suffi- 
cient fuel for each succeeding operation.” 

At the time that these experiments were made, Mr. 
Mellville was residing in his house on Pelham street, 
and directly opposite what was then known as Town- 
send’s Coffee House, which was a great resort in those 
days, and the only hotel or tavern in the town. The 
first story of the building was used as a bath house, 
and was divided up into a large number of small bath 
rooms, each of which was lighted at night when want- 
ed. ‘The principal part of the house set off for the 
family had also to be lighted. In this house Mr. 
Melville made his experiments, and in the basement 
the first apparatus was set up. It was very defective 
of course. The tubes, of tin and copper, the wooden 
cisterns, and other imperfect features, gave him much 
trouble, but in 1806 he had so far succeeded that he 
was enabled to light more than twenty rooms on his 
premises ; by means of a large lantern he lighted Pel- 
ham street as it had never been lighted before. The 


success was thought to be very great, and hundreds 
and thousands visited the house ; many persons com- 
ing from distant towns and cities to see it. Fre- 
quently forty or fifty would come in of an evening for 
this purpose. . 
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Wishing to turn his apparatus to account, Mr. Mel- | paratus ; saw persons who resided from seven to 
vilie offered through the press to light dwellings and | twenty miles from the light, as to their being able to 
factories in the same manner, and soon had sundry |see it at night, and questioned sea-faring men who 
applications. A contract was made with Hon. James | were frequently on that part of the coast. 
De Wolf, of Bristol, to light the Arkwright factory, | was favorable, and it recommended the use of gas for 
and also with the Wenscott Manufactory Company, | lighthouses, wherever it could be used conveniently. 
both near Providence. Melville lacked capital and |The report was accepted. The Secretary of the Trea- 
formed a partnership with Capt. Winslow Lewis, a| sury, in his letter to Mr. Melville, said that the gov- 


The report 





constructor of lighthouses, doing business in Boston. | ernment was perfectly satisfied, and that he had di-| 
The apparatus for each of these factories, and also for | rected the Collector, Hon. William Ellery, to examine | 


one at Watertown, were made in Boston, Lewis ad- the accounts and pay them if found correct. Here 


vancing the money. 
was in every respect like the one in use in Newport, 
but on a much larger scale. After they were put in 
operation many complaints {were made of a want of 
complete success. The gasometer of the Wenrcott 
Company was found to he too small, giving only gas 
enough for two hours consumption instead of three ; 
there was also difficulty in passing the gas from the 
condenser to the cistern, and finally there was an.ex- 
plosion. Mellville had given the workmen minute 
instructions in regard to the management of the ap- 
paraius, and warned them of the danger that would 
follow any departure from the rules laid down. Bui 
a heedless watchman, paying no regard to what had 
been said to him, entered the gas house with a light, 
and an explosion, disastrous in its consequences fol- 
lowed. The public became alarmed ; Lewis who had 
advanced two thousand. dollars, refused to go in any 
deeper, and the whole thing seemed likely to come to 
a complete stand. Nor were these the only obstacles 
to success. The expense of lighting was tov high. 
‘The first charge was $10 per light, which was subse- 
quently advanced to $12 and $13, ana this was exclu- 
sive of transportation, and the cost of the necessary 
buildings and cisterns. Lewis complained of the 
want of confidence on the part of the public in the 
apparatus early in November, 1813, but before the 
year was out his faith revived, and he expressed a 
willingness to goon. Mellville had shown that the 
accident was wholly the result of carelessness, and for 
two years he kept his house lighted for the benefit of 
all who wished to test the process. The works in his 
own house were run by a boy of fifteen, who had en- 
tire charge of them. This apparatus was kept in or- 
der till 1817, and after the daily use of it was aban- 
doned, it was frequently lighted for the benefit of 
strangers. 

The same year, 1817, a contract was made with the 
United States (the vil contractors consenting) to 
build a gas house and put upan apparatas for light 
ing Beaver Tail lighthouse for one year. A double 
apparatus was thought necessary, for fear one might 
give out or break down, and they were fitted to make 
gas from tar and rosin, instead of ‘‘ pit coal,” hereto- 
fore used. So far as the lighting is concerned the 
project was a success ; but it had its opponents, and 
one of the complaints was that at times the light 
seemed to be partially obscured. This was found to 
be caused by the frosting of the windows—a trouble 
which all lighthouses had had to contend with. Mr. 
Meliville took this matter up, and after experiment- 
ing found that by passing a small current of cold air 
up on the inside of the glass, the frost would not form. 
It was also said that the double apparatus would be 
dificult to manage, and that it would be far more 
difficult to make gas from the materials proposed than 
from coal; but a boy of fourteen, instrncted by Mr. 
Mellville at the same time that. he instructed the 
keeper, kept the works in good running order during 
the whole year. The expense for the year was nearly 
double the cost of lighting by the old process, but 
this was set down to the charge of the double appara- 
tus; and it was shown that the actual running ex- 
penses made a saving to the government. 


A year had gone by, and on the receipt of the re- 
port the whole matter was referred to Gen. Dearborn, 
Collector at Boston, with instructions to inspect the 
work, collect all the information he could, and to re- 
port to the Secretary of the Treasury. Gen. Dear- 
born accordingly visited the Beaver Tail light and ex- 
amined into the lighting and the working of the ap 


In each instance the apparatus | the matter ended. The contract was not renewed, 


plication, said the lighting by gas would be discon- 


found that oil had materially advanced in price, o1 
that gas was the cheapest of the two. 
test between gas and blubber. The oil contractors 
and the owners of whalers made common cause, and 
blubber came in ahead. Mr. Melville hed no capital 
to push the matter further, and so the works in the 
lighthouse were taken out and sold fur what they were 
worth, 

The facts here stated are well authenticated, sur- 
prising as they may seem. It is wonderful now the 
experiments were pushed to such results with such 
materials. What with his two pipes, his keys, fitted 
to such pipes, his wooden cisterns, imperfect gasom- 
eter, and his small retorts, it is surprising that he ac- 
complished anything. But there is the evidence be- 
fore us, and falthough we might make allowance for 
some leaning to his side on the part of those who had 
no particular interest in the result, other than that 
growing out of the novelty of tbe invention, there is 
still the report of Gen. Dearborn, and the Secretary 
of the Treasury’s acknowledgement, that the appara- 
tus had proved to be all that had been claimed for it 
by the inventor. 

That the apparatus did work well in a small way is 
amply attested; but when the number of burners was 
materially increased, the difficulties attending the 
process were increased in the same ratio, and thus it 
was that the efforts to light large factories were only 
partially successful. Mr. Melville was evidently aware 
of this, for in some instances he declined to accept 
orders from distant places, evidently feeling that 
whilst works put up near his base of supplies, and by 
workmen he had already drilled, taxed all his resour- 
cess, the labor would be infinitely greater when car- 
ried on in a strange place and with new hands to carry 
out his orders. We are not surprised, then, to learn 
that on the withdrawal of government patronage, Mr. 


ther efforts to introduce gas, either into public build- 
ings or private residences. 








Coal Gas. 





[The following paper was sent to the Secretary of 
the New England Association of Gas Engineers, by 
Dr. M. W. Kidder, and was read by the Secretary at 
the late meeting in Boston. We give it to our read- 
ers, hoping that the various positions taken may be 
thoroughly studied and discussed.—Eb. } 

In reviewing the history of the manufacture of this 
important commercial prodnet, we find that though 
many improvements of a minor character have been 
made, yet the mcst prominent faults remain uncor- 
rected however much thought may have been bestow- 
ed upon them. 

The conviction has been general, among scientists 


ally pursued, was wasteful in an emineut degree. 
I hope so fully to show not only the time and man- 


and the Secretary of the Treasury, in reply to an ap- | 
tinued, or would not be renewed unless it should be | 


It was a ccn- | 


Mellville retired from the business, and made no fur- | 


and practical gas engineers, that the process, as usu: | 





and making gas as generally used, as an unfit device ; 
\it has wasted an immense material value, and can 
never be used for distilling ccal with any other re- 
sult. 

The chief recommendation of its advocates is—that 
| fifty years’ experience with it has so tanght them that 
they need no brains to run it, and muscle is cheaper 
than brains in any market. 

But you must not overlook the fact that two dollars 
worth of muscle costs more than one dollar’s worth 
_of brains, and that the latter may produce greater and 
| better results than the former, and at less cost. 
| ‘The horizontal or slightly inclined retort is, how- 
, ever, the best possible device for converting the va- 
pors distilled from coal into gas, as it takes the great- 
est advantage of the heat applied to ft. 


With the horizontal retort made of iron or clay very 
many experiments have been made—varying the pres- 
sure and temperature, introducing light or heavy 
charges of coal, also various proportions of different 

| kinds of coal, using one end of the retort for distil- 
| ling the vapors from the coal and the other for con- 
| verting these vapors into gas; also, passing the va- 
|pors distilled in one retogt through another, eivher 
| empty or containing incandescent carbon at a high 
| temperature, as well as others too numerous to men- 
| tion. 

One process, however, deserves especial mention, 
jas it has yielded the best results ever reported from 
| bituminous coal distilled in horizontal retorts. 
| lLrefer tothe water-gas investigations of Frankland, 
| fully reported in ‘‘ Muspratt’s Chemistry,” and often 
ceferred to in other works, wherein the \advantage 
from a large increase of the non-luminant gases is 
partially shown, raising the production from 12,000 to 
36,000 cubic feet to the ton, and the increase in illu- 
mination nearly in the same proportion; also the 
Gwynne-Harris process, so-called, which is a modifi- 
cation of that used by Frankland. 

In both cases, however, the horizontal retort has 
done all that was possible towards spoiling a good in- 
vention, to which was added the folly of attempting 
to supply the water gas directly from the generator, 
the product being exccedingly variable ; and, if the 
| coal was not at a sufficiently high temperature in the 
generator, the steam being in excess, would either 
pass unchanged or be converted into carbonic acid to 
mingle with the hydrocarbons from the bituminous 
coal, the result of which in either case, you see, would 
be to convert a portion of the carbon of the hydrocar- 
bon vapors into varbonic oxide. It was not, therefore, 
found to be practicable or reliable in results. 
| Never, until the coal is better treated, will its ca- 
| pactity for yielding light be known, and all attempts 
| to use a gridiron for a skillet will prove disastrous. 
| That we may fully understand the defects of the 
present process, let us go inside the retort and see 
| what occurs while a charge is being roasted. The 
| best time to enter is just after the coke has been 
| drawn. 
| We find the temperature at 2,200 or 2,300°, in 
| comes a long scoop filled with coal, and then another, 
| and the mouth of the retort is closed. 

Now, if we climb up on the coal, we shall be in no 
| immediate danger of burning our boots, as the coal is 
| of ,the same temperature as when in the coal sheds, 
and it will take a little time to get it warmed up. 
| The temperature of the retort has been so far de- 
pressed by the fresh charge of coal, and the large 
| evolution of vapors from it, as to render it for a time 
| almost incapable of converting these vapors into gas. 





Where the coai lies against the retort a prodigious 
| volume of hydrocarbon vapors is being forced out, and 
lrising to the space above the coal, rushes for the 












ner of the waste, but also its magnitude, as deduced | stand pipe. A small portion of these vapors, in their 
from the statistical possibilities of the materials used, passage to the retort, has been decomposed, while a 
as to convince those who look for more light upon | large portion has beeu carried over into the hydraulic 
this subject of the importance of the suggestions | main, and is henceforth of no value in the gas—it is 
herein made. | condensed into a liquid—and we call it tar. 

Both the apparatus and the process usually em- The coal next to the retort and upon the top of the 
ployed demard radical amendment. charge having become sufficiently heated to melt it, 





Tarraign ‘the horizontal retort, for distilling coal | Dow forms an envelope about the coal. 
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This envelope of coke having parted with its vapors. 
becomes incandescent, and from thousands of pores 
like those of a sponge, jets of vapor are constantly | 
forced from the enclosed portion of the charge. 

Now, if we observe carefully, we shall find the qual- 
ity of these vapors is constantly becoming changed, | 
that there is an increasing quantity of hydrogen, | 
marsh gas, and floating carbon, or soot. 


What has caused this change, the coal was all alike? 
We will go to the centre of the charge and accompany 
the vapors and see what occurs onour way. We find 
at the centre the vapors of the hydrocarbons prepar- 
ing toleave No free hydrogen, marsh gas, carbonic 
oxide or soot are here known, the temperature is not 
above 700°; we move on, it grows warmer as we ap- 
proach the outer crust of incandescent coke, and, as | 
we are about to pass, the coke says—‘‘ Stop / I never 
allow any hydrocarbon vapors to pass me if I can 
reach them. I'll divorce the hydrogen from the car- 
bon, utterly, if they come near me.” 

There is no alternative, and the hope of the hydro- 
carbon that it might give light to the world is blasted 
—henceforth it must be classed among the non-illu- 
minants. 

A fact of common experience in gas-making is, that 
richer gas is obtained from light than heavy charges 
of coal in the retorts, if drawn at the proper time. 
This does not depress the temperature nearly so 
much, allows greater freedom fer escape of vapors, 
with less exposure to incandescent coke, and affords 
a larger gas generating surface in the retort, which, 
with heavy charges, is quite too limited to be effect- 
ive. Prof. Chandler, in his instructive address to the 
American Gas-Light Association, Oct. 20, 1875, as re- 
ported in the American Gas-Licut Journat, point- 
edly refers to this effect of the incandescent coke up- 
on the hydrocarbon vapors in the retort. 

Twenty years ago Leigh said in reference to this 
same point—‘‘ Let the present system of gas mak- 
ing be examined, and the true source of the hydro. 
gen and carbonic oxide so invariably found in gas 
and constituting so large a portion of its volume will 
be seen.” 

It is known to many gas engineers that the passage 
of good standard coal or oil gas, in contact with in- 
candescent coke, will so analyze the bydrocarbon 
vapors, as to wholly destroy the luminant power of 
the gas. 

A familiar example is also presented in the ordinary 
tallow candle with its long unsnuffed wick in the 
flame, we have the hydrocarbon vapors analyzed, the 
candle gives but little light compared with the same 
candle with a short wick, although consuming as 
much tallow ; we also have a considerable elimination 
of floating carbon or soot. The long red wick is do- 
ing tothe hydrocarbon vapors of the tallow, just 
what the coke does in the retort to the same vapors 
from bituminous coal. 

Need I multiply evidence upon a matter so clear ? 
The verdict from all the evidence, then, is that all the 
non-luminant gases and the soot are the result of the 
decomposition of rich hydrocarbon vapors in contact 
with incandescent coke. 

To proceed then. Let us suppose that we have 
treated a ton of Penn coal; what are our products as 

a good result of the old method? 

We have 10,000 cubic feet of 17 candle gas, about 

12 gallons tar, coke, etc., etc., in due proportion. 


combustible non-luminant gases, saturated with 89 | 
Ibs of luminant hydrocarbon vapors. This same ton | 
of coal by slow distillation, in a proper retort, would | 
have yielded from 70 to 75 gallons of oil, weighing | 
from 560 to 600 Ibs. We shall find in the tar 60 lbs. 
non-volatile matter ; deducting this, it will leave us | 
about 500 Ibs. of oil, very much richer than crude pe | 
troleum for making illuminating gas, and we have | 
utilized 89 lbs. of the 500 Ibs. for giving light, or 17.8 | 
per cent. 

Where is the balance? It has been torn to pieces 
to produce the combustible non-luminants, which by 
this method cost 82.2 per cent, of the cost of the coal 
used to produce them: thus 9-360 cubic feet of com- 
bustible non-lnminant gases cost 82.2 per cent. of 
$7.50, or $6.16}. 

Is not this rather extravagant, when equally ser- 
viceable non-luminants may be produced for 10 cents 
per thousand cubic feet ? effecting a saving of 52 3-10 
cents in every thousand feet. 

What would oil gas makers say to such figures? 
Especially the oil and water gas as combined at New 
London, Conn., or Utica or Poughkeepsie, N. Y. 

They will give you 20,000 cubic feet of 17 candle 
gas from the same quantity of far inferior oil to that 
distilled from coal, as you see we have used but 89 
Ibs. for our luminants in 10,000 cubic feet while they 
confess to the use of 13 quarts of petroleum to each 
thousand, or about 225 -bs. for 10,000 cubic feet, 
showing the oil from coal to be worth nearly three 
times as much as crude petroleum for this purpose ; 
yet the waste of the old method is so great, that illu- 
minating gas of good standard quality is produced 
from petroleum at a much less cost than coal gas is 
now produced. 

When the coal is rightly treated, you have for 
$7.50 sixty-five gallons of coal oil, worth nearly three 
times as much as petroleum and 1200 Ibs. coke for 
fuel, with all the convenience and safety for carriage 
and storage. Petroleum can never compete with it; 
the cost of transportation of the oil alone would largely 
exceed that of an equal value from coal. 

Now, as we use but 89 lbs. of the 500 lbs. of lumin- 
ants from a ton of coal for 10,000 cubic feet of gas, 
what volume shall we render equally rich with nearly 
six times the weight of the same ? 

And with the cost of the non-luminant element at 
10 cents per thousand, what will be the cost of the 
finished product, after deducting the value ot the coke 
and using one-sixth of the present cost of labor and 
purification ? 

It has been strongly asserted, that the non-lumin- 
ants in the gas are a fraud upon the public, being 
employed merely to dilute gas, otherwise none too 
rich to be profitably and conveniently burned for illu. 
mination. This view is clearly erroneous. 

Nay, the prime factor in coal gas is the non-lumin- 
ant element, in the proportion usually presented, be 
ing about 96 per cent. of the whole volume. 





sumer want of it? It is quite as indispensable as the 
gas pipes through which it flows. 

The pipes are the railway, the non-luminant gases 
are the cars, and the hydrocarbon vapors are the 
freight. The freight is what the consumer wants, 
but he wants it in such form that he can use it, and 
the non luminants being burned with the freight, a 
desirable result is obtained. But why is it desirable 





If we examine the specific gravity of the gas, it is 
about -488—the composition, tabulated, would stand 
substantially thus: 


cu. ft. Ibs. 
Hydrogen....... 5010 26°35 
Marsh Gas...... 3°810 162-03 
Carbonic oxide °540 38°83 335°25: 765::438 : 1000 
Hydrocarbons. ‘390 89°00 
Nitrogen........ "220 16°42 
Oxygen.......... 30 4=2°62 
10°000 335°25 


Let us look fat the result carefully and see if we 
ought to be satisfied with it. 
We have 
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Ibs. of combustible, and 19 Ibs. of in- 








to have so large a proportion of non-luminants ? 
| First.—-Because the non-luminants carry to their 
|fullest capacity of the various hydrocarbon vrpors 
| ubtained from the coal used. They will carry a smaller 
| proportion always of the more luminant principles, 
For example, although the proportion of naphthaline 
| vapors which these non-luminants will carry is very 
small, compared with the vapors of prophyl or benzol, 
| yet it far exceeds these in luminiferous capacity. 
| Second.—Because of the greater convenience both 
to consumers and gas companies, in having gas of 
such standard as can be burned in large burners with- 
out liability to smoke, or become clogged by small 


the heat-producing element to raise the hydrocarbon 
vapors to a white heat. 

Without the non-luminants the luminant element 
would be Sprincipally a liquid and not gas, and it 
would be quite impossible to use it foris present 
purpose. 

The non-luminants are absolutely indispensable— 
we must have them; but don't decompose your rich 
hydrocarbons for the purpose of obtaining them, when 
you can procure them so much cheaper from steam as 
water gas. 

I wish especially to impress upon your minds the 
all-important fact, that the non-luminants carry all 
the luminants of each and every grade produced by 
the coal, that is in their power to carry, in view of 
the exposures after production, to low temperatures 
and the various mechanical scrubbing or frictional in. 
fluences with which it is brought in contact before 
reaching the burner. It is clear from this fact that 
you couid convey a larger per cent. of luminant mat- 
ter from your coal to the consumer, in a lower than 
in a higher standard of gas; as your condensation of 
the ,luminant matter would be proportionally less, 
having more of the non-luminant base to convey it, 
It must be evident to all practical men, that you may 
convey 12 candle gas through exposures, that would 
reduce 17 candle gas to 12 candle gas, without mate. 
rial impairment, and this will show why you cannot 
produce from coal of a given quality, gas of a higher 
standard: the non-luininants are saturated with such 
of the luminants as that particular specimen of coal is 
capable of producing and more they will not carry to 
please any of us. This fact leads us to the considers. 
tion of another very important matter, which is the 
use of gas for fuel, both for heating and culinary pur 
poses. 

We know why it is not now so used—the cost to 
the consumer forbids it. Now, if you would make 
12 candle gas, and sell it as cheaply as possible, would 
it not come largely into use for fuel, and then your 
distributing pipes would be in use sixteen hours of 
the twenty-four, instead of three or four ; moreover, 
larger burners would yield the desired light and not 
be liable to smoke. 

A majority of the gas works which make 16 candle 
gas, deliver to many of their consumers now no higher 
standard than 12 candles, owing to the exposures and 
condensation in that season of the year when the lar 
ger quantity is used. If it now costs $1 per thous 
and to distribu e gas through the pipes, and four 
times as much could be sent through the same pipes 
in twenty-four hours for the same expense, it would 
reduce the cost of distribution to 25 cents per 1000. 
Now, make the gas so as not to cost over 25 cents in 
the holder per thousand feet, and you can furnish it 
at a price satisfactory for fuel. 

A word in regard to temperature. No proposition 
can be more self evident than tho necessity of 
maintaining a uniform temperatere of tbe retort, if 


Why is this ; if it gives no light what does the con- | ¥¢ Would produce uniform results, but how entirely 


is this beyond the range of possibility, while the cos 
is introduced in the ordinary manner ; a variation of 
1000 to 1500 degrees is inevitable, ard the variety of 
products illustrate this fact. 

The danger to the retort from the same cause must 
be greater than all other destructive agencies cow- 
bined. for while the top of the retort is but slightly 
cooled, the part, against which the coal lies must com 
tract from lowering of the temperature on the intro 
duction of fresh charges, and must constitute the chief 
cause of fracture. 

After stating the effect of the exposure of rich by: 
drocarbon vapors to excessive temperatures, Musprat! 
agrees with Leigh “that there must be such a tem- 
perature as would yield the hydrocarbon vapors and 
olefiant gas and yet not decompose them ; but it mus! 
be far below that at present employed in the mant- 
facture of gas.” 

The investigations of Marchard are also in point. 
To sum up the objections to the present retort sys 
tem they are as follows: Great inconvenience and ¢- 





particles of dust. Also to allow a sufficient efflux of 








pense in charging and discharging the retorts, With 
insufficient heat to destroy;the hydrocarbons, abunt: 
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ance of tar and little gas is produced. With sufficient fere) so as to reduce the volume of carbonic oxide 


to 








| in 1861, by witnessing the effects of a lightning dis- 


heat to produce gas, the hydrocarbons in contact with | from 2} to to 6 per cent. of the mixed gas; but this | charge from the end of a length of iron wire rope, 


the coke areanalyzed or practically destroyed. De- 
struction of retorts from sudden changes of tempera- 
ture. The unavoidable waste in charging and dis- 
charging. The absolute impossibility of maintaining 
nearly a uniform temperature, which is indispensable 
to uniform results. 

Having thus briefly surveyed the old method and 
shown its defects, I will now endeavor to present a 
new method without these defects. 

As the non luminants in illuminating gas are of the 
first consequence, and constitute so large a part of it, 
itis important for us to inquire from what source 
they may be obtained most cheaply. This has been 
answered from so many different points, by so many 
different operators, as to lead us fully to the conclu- 
sion that steam in contact with incandescent carbon 
is, so far as the present knowledge of man reaches the 
cheapest and most abundant source. 

Illustrations have been numerous from 1833 to the 
present time. Many are successfully engaged in this 
manufacture both in this country and in Europe. The 
only practical difference between them being the con- 
sideration of convenience and economy’ Some apply 
the necessary heat upon the outside of the generating 
retort only, others upon the inside only, others still 
outside and inside. 

Again, of those who heat upon the inside while 
rousing the fires, the resulting gases are utilized 
wholly by some, partially by others, and yet again by 
others are wholly wasted. Attention to this point is 
an impartant one for economy. 

The advantage of having the apparatus so inclosed 
as that it may receive heat upon the outside, rather 
than being so exposed as to loose heat from the out. 
side must be apparent, as upon the high temperature 
of the coal depends the generation of the gas; thus 
by keeping up the temperature it enables us to use 
the apparatus a larger proportion of the time than 
otherwise would be possible. 

By the best means known the product of hydrogen 
and carbonic oxide is abont 125,000 cnbic feet toa 
ton of anthracite coal, of which about 80,000 feet 
may be utilized asa base for illuminating gas; the 
balance should be used for fuel. Some object that 
this water gas will make the illuminating gas so heavy 
that they cannot get it through the pipes. 

Well, it will finish off at about 540 specific gravity. 
Gas companies now supply al) burners through the 
present pipes, why cannot they supply the same bur- 





| 
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involves a larger cost, and produces a gas in which 
the heating element is comparatively less—-beyond 
this it would simply be a question of economy. 

Do vou ask, ‘‘Has the proposition as herein set 
forth been demonstrated in practice?” The answer 
is ‘‘ Yes” and ‘‘ No.” 

It has been demonstrated in its several parts, ta wit: 

Ist. The capacity of gas coals for prodneing oil. 

2nd. The actual ingredient of that oil which is in- 


corporated with coal gas, and upon which its light de- | 


pends. 

3rd. The source of the soot and of non-luminants 
now found in gas. 

4th. Tbat water gxs, so called, may be “successfully 
substituted for the present non-luminants made from 
the hydrocarbon of the coal. 


5th. That, stratification is a fallacy not to be enter- | 


tained for a moment, in view of the immutable law of 
diffusion of gases. 

The combination of these several parts in apparatus 
of practical dimensions has not been made; but why 
should they not be ? 

In all these words I have but presented in a practi- 
cal form what has been foreshadowed in the expressed 
opinions of scientific and practical men for the past 
twenty years, and earnestly hope it may lead to along 
and much needed reform. 

Mosrs W. Kipper: 
47 India street, Boston. 





The Influence of Gas and Water-Pipes in 
Determining the Direction of a Discharge 
of Lightning. 

easels 
Although the invention of the lightning conductor 
is one of the noblest applications of science to the 
wants of man, and its utility has been established in 
all parts of the world by the experience of more than 

a century, yet a sufficient number of instances are re- 

corded uf damage done by lightning to buildings 

armed with conductors to produce, in the minds of 
some, an impression that the protective inflnence of 
lightning conductors is of but questionable value. 
The destruction by fire of the beautiful church at 
Crumpsall during a thunder storm on the morning of 


ners with heavier gas? For illustration, if the gas is | the 4th of January last, has induced me to bring be- 


somuch heavier that the pipes will carry but 90-100 
of the present volume, are not the burners reduced 
inthe same proportion? But the corsumer will not 
burn so much through the same burners—no; and 
the ieakage of manufacturer and consumer will be re- 
duced 10-100. 

The effect of a reduction in the cost of any useful 
commodity is increased consumption ; less care is 
taken in regard to waste, this is always anticipated 
when the price of gas is reduced. With an abundant 
supply of cheap nun-luminants, we next look to the 
bituminous coal for light. Having a distilling cham- 
ber of sufficient capacity to hold 1500 pounds of coal 
connected with a gas-making retort, we kindle the 
fire under the gas retort, and allow the flame from 
the fire to pass around the distilling chamber contain- 
ing the bituminous coal; the vapors of the hydrocar- 
bons are driven out, and in their passage to the gas 
retort are met bp the non-luminant gases as they are 
driven from the water-gas holder, in such proportion 
as will suitably dilute the rich hydrocarbon vapors, 
and constituting as before stated, about 96-100 of the 
volume of the resultant gas. 

This mixture is then passed through the gas-pro- 
ducing retort, which is maintained at such tempera- 
ture as is best adapted to combine all into a proper 
illuminating gas. 

The coal may be introduced to the distilling-cham- 

ber and coke removed without the admission of air, 
and the labor of stoking reduced to the simplest pro- 
position—one retort doing the work of from six to ten, 
and containing neither coal nor coke, is easily kept 
at nearly a uniform and suitable temperature to pro- 
duce gas, and yet below the usual high temperature 
at which, in contact with incandescent coke, the lu- 
minants, as such, are destroyed. The gas thus pro- 
duced will differ in no essential particular from ordi- 
nary coal gas, excepting as the ingredients of carbonic 
oxide is in greater proportion the temperature of the 
flame will be higher, thus insuring the more perfect 
combustion of the gas and a whiter light. 
_ As the hydrocarbons from coal are so much richer 
inluminant properties than petroleum, and, therefore, 
4 less weight required per thousand for the same ean- 
dle power, the specific vity of the resultant gas 
will be about 3-100 less than if pecroleam was used in 
place of coal oil, giving us gas of 540 to 545. 

Gas of less specific gravity may be obtained by con- 
Yerting a portion of the carbonic oxide into carbonic 
acid, und rémoving it by lime (as has bees: done be. 








foie the society, with a view to their being known as 
widely as possible, some facts connected with the 
electric discharge which have guided me for some 
years in the recommendation of meats by which dis- 
asters of this kind may be averted. 

For the proper consideration of this subject it is 
necessary to make a distinction between the mechan- 
ical damage, which is the direct effect of the lightning 
stroke, and the damage caused indirectly by the firing 
of inflammable materials which happen to be in the 
line of the discharge. 

Instances of mechanical injury to buildings not pro- 
vided with conductors are still sufficiently numerous 
to illustrate the terriffic force of the lightning stroke, 
and at ‘he same time the ignorance and indifference 
which prevail in some quarters with respect to the 
means of averting such disasters ; for wherever lofty 
buildings are furnished with conductors from the 
summit to the base, and thence into the earth, dam- 
age of the mechanical kind is now happily unknown. 

Even in those cases where lightning conductors 
have not extended continuously through the whole 
height of a building, or where the lower extremity of 
the conductor has, from any cause, terminated ab- 
ruptly at the base of the building, the severity of the 
stroke has been greatly mitigated, the damage being 
limited, in many cases, to the loosening of a few stones 
or bricks, 

The ever-extending introduction of gas and water- 
pipes into the interior of buildings armed with light- 
ning conductors has, however, greatly altered the 
character of the protection which they formerly af- 
forded, and the conviction has been long forced upon 
me, that, while buildings so armed are effectually 
protected from injury of the mechanical kind, they 
are more subject to damage by fire. 

The proximity of lightning conductors to gas and 
water mains, as an element of danger, has not yet, so 
far as I know, engaged the attention of electricians, 
and it was first brought under my notice at Oldham, 


| which had been fixed near to the top of a tall factory 
| chimney, for the purpose of supporting a long length 
| of telegraph wire. 
| copper lightning conductor terminating in the ground 
| in the usual manner. 
| ductor, and parallel with it, the wire rope descended, 
|from near the top of the chimney, for a distance of 
100 feet, and was finally secured to an iron bolt in- 
| serted in the chimney about 10 feet from the ground. 
| During a thunder-storm which occurred soon after 
| the telegraph wire was fixed, the lightning descended 
the wire rope, and, instead of discharging itself upon 
| the neighboring lightning conductor, darted through 
the air for a distance of 16 feet, to a gas meter in the 
|cellar of an adjoining cotton warehouse, where it 


The chimney was provided with a 


In close proximity to the con- 


| fused the lead pipe connections and ignited the gas. 
| That the discharge had really passed between the end 
|of the wire rope and the lead pipe conneetions, was 
abundantly evident from the marks made on the 
chimney by the fusion and volatilization of the end of 
| the wire rope, and by the fusion of the lead pipe. As 
the accident occurred in the day time, the fire was 
soon detected, and promptly extinguished. 

Another and equally instructive instance of the in 
ductive influence of gas pipes in determining the di- 
lrection of the lightning discharge occurred in the 
summer of 1863, at St. Paul’s Church, Kersal Moor, 
during divine service. To the outside of the spire 
and tower of this church a copper lightning conductor 
was fixed, the lower extremity of which was extended 
under the soil for a distance vf about 20 feet. The 
lightning descended this conductor, but, instead of 
passing into the earth by the path provided for it, 
struck through the side of the tower to a small gas 
pipe fixed to the inner wall. The point at which the 
lightning left the conductor was about five feet above 
the level of the ground, and the thickness of the wall 
pierced was about four feet ; but beyond the fracture 
of one of the outer stones of the wall, and the shat- 
tering of the plaster near the gas pipe, the building 
sustained no injury. 

That the direction of the electric discharge had, in 
this case, been determined by the gas pipes which 
passed under the floor of the church, was evident 
from the fact that the watches of several members of 
the congregation who were seated in the vicinity of 
the gas mains were so strongly magnetized as to be 
rendered unserviceable. 


The church at Crumpsallis about a mile distant 
from that at Kersal Moor, and the iguition of the gas 
by lightning, which undoubtedly caused it destruc- 
tion is not so distinctly traceable as it is in other case 
which have come under my observation, because the 
evidences of the passage of the electric discharge have 
been obliterated by the fire. From information, how- 
ever, communicated to me by the clerk in charge of 
the building as to the arrangement of the gas pipes, 
the most probable course of the electric discharge was 
ultimately found. 

The church is provided with a copper lightning 
conductor which descends outside the spire and tow- 
er as far as the level of the roof. The conductor then 
enters a large iron down-spout, and from thenca is 
carried into the same drain as that in which the spou, 
discharges itself. Immediateiy under the roof of the 
nave and against the wall, an iron line of gas pipe ex_ 
tended parallel with the horizontal lead gutter which 
conveyed the water from the roof to the iron spout in 
which the conductor was erclosed. This line of gas- 
piping, though not in use for some time previous to 
the fire, was in contact with the pipes connected with 
the meter in the vestry, where the fire originated, and 
was not more than three feet distant from the lead 
gutter on the roof. As no indications of the electric 
discharge having taken place through the masonry 
were found, as in the case of the church at Kersal 
Moor, it seems highly probable that the lightning left 
the conductor at the point where the latter entered the 
iron spout, and by traversing the space between the 





leaden gutter and the line of gas-piping in the roof, 
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found a more easy path to the earth by the gas mains | 


than was provided for it in the drain. 

In my experiments on the electrical condition of 
the terrestrial globe I have already directed attention 
to the powerful influence which lines of metal extend- 
ed in contact with moist ground exercise in promoting 
the discharge of electric currents of comparatively 
low tention into the earth's substance, and also that 
the amount of the discharge from an electro-motor 
into the earth increases conjointly with the tension of 
the current and the length of the conductor extended 
in contact with the earth. It is not, therefore, sur- 
prising that atmospneric electricity, of a tension suf- 
ficient to strike through a stratum of several hundred 
yards thick, should find an easier path to the earth by 
leaping from a lightning conductor through a few feet 
of air or stone toa great system of gas and water 
mains, extending in large towns for miles, than by the 
short line of metal extended in the ground which 
forms the usual termination of a lightning conductor. 

It deserves to be noticed that in the cases of light- 
ning discbarge which I have cited, the lightning con- 
ductors acted efficiently in protecting the buildings 
from damage of a mechanical nature—the trifling in- 
jury to the church tower at Kersal Moor being direct- 


ly attributable to the presence of the gas pipe in | 


Nor would there have 
been any danger from fire by the ignition of the gas 
if all the pipes used in the interior of the buildings 


proximity to the conductor. 


had been made of iron or brass instead of lead ; for | 


all the cases of the ignition of gas by lightning which 


Amer 


equilibrium of the particles, and they detonate with 
a force which rends asunder everything brought is 
contact with them. 

An explosive body must be composed of constitu- 
ents which will, on explosion, form large quantities 
of permanent gas, and they must be so assoviated 
that the reaction can be rapidly brought about, and 
will proceed with great rapidity and energy. When- 
ever a solid or a liqnid body by sndden decomposi- 
tion passes into the gaseous condition, great expan- 
sive force is developed, and explosion results. Nearly 
all explosive bodies are composed of carbon, nitrogen 
and oxygen. ‘The carbon unites with the oxygen to 
form carbonic acid gas, and the nitrogen is set free in 
the gaesous condition. Carbon and oxygen readily 
is attended with a 
a great evolution of heat, and this heat is an import- 


combine, and the combination 
ant agent in increasing the force of the explosion. If 
a gun is charged with an ounce of gunpowder, and 
flame is applied, decomposition at once occurs in the 


| solid grains, the elastic volume of the carbonic acid 


and nitrogen gases liberated seeks liberty, and, held 
in restraint by the iron tube, they push before them 
the shot or bullet with great force, because in that 
direction there is the least resistance. In addition to 
the expansive force of the gases, the atmospheric air 
| entangled in the spaces between the grains of powder 
is greatly heated and expanded, and thus the force of 
| the explosion is augmented by the mechanical energy 
of the heated air. It will be found that the dull nega-. 
| tive element nitrogen, is an almost indispensable 


vest |agent in explosive compounds. and in this fact we 
have come under my observation have been brought | ®8 I F 


about by the fusion of lead pipes in the line of dis- 
charge. 
lead is used in the construction of gas apparatus, 


would, hewever, be attended with great inconvenience | 


| have a remarkable instarce of the contrarieties of 


The substitution of brass and iron wherever character which some of the elements ar2 capable of 


manifesting. All the combinations of nitrogen are 
feeble, owing to the negative nature of the element. 


and expense, and, moreover, would not avert other | With oxygen it combines, but the affinity is so slight 
Be, , ’ 


dangers incident to the disruptive discharge from the 
conductor to the gus and water pipes within a build- 


| that it is readily dissevered in the presence of carbon, 
| and it assumes its naked elementary condition. In 


ing. Ihave therefore recommended that in all cases | gunpowder we have the nitrogen in the saltpeter used ; 


where lightning conductors are attached to buildings, | 


| in nitroglycerine we have it from the nitric acid em- 


fitted up with gas and water pipes, the lower extrem- ployed in the manufacture; in iodide of ammonia a 


ity of the lightning conductor should be bound in | most explosive agent, we have it from the ammonia. | 


good metallic contact with one or other of such pipes | 


outside the building. By attending to this precan- 
tion, the disruptive discharge between the lightnidt 


conductor and the gas and water pipes is prevented, | 


and the fusible metal pipes in the interior of the build- 
ing are placed out of the influence of the lightning 
discharge. 

Objections have been raised by some corporations 


to the establishment of metallic connection between | 


lighthing conductors and gas mains, on the ground 
that damage might arise trom ignition and explosion. 


These objections are most irrational, as gas will not | 


ignite and explode unless mixed with atmospheric air, 
and the passage of lightning along continuous metal- 
lic conductors will not ignite gas even when mixed 
with air. Moreover, in every case of the ignition of 
xas by lightning, the discharge is actually transmitted 
along the mains, such objections notwithstanding. A 
grave responsibilty, therefore, rests upon those who, 
after introducing a source of danger into a building, 


raise obstacles to the adoption of measures for avert- | 


ing this danger. 





Chemistry of Explosive Agents. 
ee 

Modern chemistry has brought to light several ex- 
plosive compounds of such extraordinary character 
that they have produced in the popular mind a great 
degree of interest. It is true, however, that the 
number of new explosive compounds which attracts 
public notice is very small, compared with the num- 
ber fabricated by chemists or known to exist. The 


frightful nature of many of these agents renders them | 


extremely hazardous to handle, and their fabrication 
is attended with great peril. Such are chloride of ni- 
trogen and iodide of nitrogen. These bodies are so 
sensitive that a breath of air will explode them with 
extreme violence. The fulminates of silver and mer- 


Nitrogen in itself is a harmless body, and although it 
is capable of holding in its embrace elements which 
when set free are as terrible as the thunderbolt, it 
comes out of the most awful concussions simply as 
nitrogen. Nitrogen serves to closely associate togeth 
| er particles of carbon and oxygen before direct com- 


bination takes place, and also it helps in increasing 
the volume of heated gases produced in explosions. 


them. Gunpowder is an explosive mixture, but nitro 
In the former, the ingredients are 
mechanically mixed together, and can be separated 
by mechanical means ; in the latter, the elements are 
in chemical combination, and cannot be separated un- 
less by chemical change. The ingredients of gun- 
powder are not explosive when used separately; to 
obtain explosive force, they must be mixed. There 
are, however, some mixtures which contain substanceg 
in themselves explosive. The salts of picric acid aré 
| of this nature. A picrate has a certain quantity of 
|oxygen available in the explosive action, but vot 
enough, so it is mixed with a substance supplying 
oxygen, such as saltpeter or potassium chlorate. Ni- 
troglycerine, dynamite, giant powder, etc., are essen- 
tially the same thing, and on explosion are resolved 
entirely into the gases, carbonic anhydride, water, 
nitrogen, and oxygen. If the explosion is perfect, the 
nature of the decomposition is as above given ; but if 
it 1s imperfect, oxides of nitrogen are formed, and the 
When tbe explosion is perfect, 
no poisonous or disagreeable gases are given off, but 
| otherwise they may be dangeroas. The relative force 
of nitro-glycerine is not easily estimated, as the effect 


produced depends greatly on the circumstances’ 
Thus, a charge of the agent in wet sand, or other 
soft material, will exercise bunt a slight effect, while 
the same charge in the hardest rock will shatter many 
tons. Reughly estimated, nitroglycerine may be said 
to be eight times as powerful as gunpowder, weight 


glycerine is not. 


force is diminished. 


cury are less sensitive, but slight friction disturbs the | for weight. — Boston Journal of Chemistry. 
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There are explosive mirttnures and explosive com- | 
| pounds, anda distinction should be made between | 
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Gas Works Engineering. 
BY ROBERT BRIGGS, C. E. 


[From the “Journal of Franklin Institute,”’) 
fees ea 

In a previous pumber of the Journat (that for Qp. 
tober, 1875, vol. C. pags 242), will be found a spe), 
fication for a telescopic gas holder with crown top, 
which was prepared methodically so as to make a {|| 
specification in the briefest words. To complete tl 
presentation of construction of gas holders, a simile 
specification is now offered fora single lift gas holde 
with flat top. 

Without entering into the discussion of the question 
of flat top holders (which the writer has been plan 
ning and building since 1851), it will be simply stated 
that at 60 feet in diameter, and below, the advantage 
of durability, freedom from accident, light weight, 
and above all, prime cost, are so decided that no ar 
gument is necessary, Above 80 feet in Giamete 
some considerations of construction so affect the cost, 
that the predispositions of superintendents of gus 
works may infiuence the engineer or contractor i 
favor of a crown top holder. 

These flat top holders require no internal framing 
to carry the top when the holder is landed, and espe- 
cially not a central pier support. If the top is per 
mitted to hang by the curb freely, it can be relied 
upon to carry, not only its own weight, but also the 

| weight of afoot of wet snow; 8 or 10 inches of water 
|in the form of a plano-convex lens; 15 or 20 men; 
or any othe- load of necessary character, and yet not 
be strained by tension on the iron of the sheets, be 
tween the rivets, above the working tensile strength 
of 11,000 to 12,000 lbs. per square inch.* The only 
disturbance of the parts of such a holder when it 
lands. is the falling in of the top carriages at that 
time, so that the wheels leave the guides: but upon 
inflaticn of the holder this derangement adjusts itself, 
and the rollers find their placeanew. This subject of 
the strength of the flat top crown may be reverted to 
| at another time. 
As the contents -f an open to» cylindrical vessel 
bear a maximum ratio to the surface of the sides ani 
| bottom (the envelope being supposed to be of equi 
| thickness thronghout), when the sides are one fourth 
| of the diameter, so there also exists a maximum ratios 
between the contents and the weight of the envelope 
of a gas holder, in which the crown has one thick, 
| ness and the sides another, with curbs, legs and all 
considered, which ratio determines the proper height 
| of the side of a gas holder as compared to its diame- 
ter. In the gas holder question, the tank and its 
sost, form a part of the problem, and the proportions 
should be fixed so as to give the largest contents for 
gas for the smallest exper diture on holder and tank 
together. It bas been found that if the height 
| sides be taken to be 0.28d +3°2 that a scale of heights 
for given diameters (=d) will be found, which scale, 
a comparison of examples actually taken out, will be 
|seen to nearly fulfil the conditions ; as follows: 
Heighth, 5°44, 6°0, 6°56, 7°12, 7°68, 8°8, 9°92, 
| 11°04, 12°16, 18°28, 14°40, 15°8, 17°2, 20°0, 
| Diameters, 9, 40. 313, A4 ae 
| 28, 32, 36, 40, 45, 50, 60. 
It will be found practicable to bring the weight 0! 
| the iron work of holders built to these proportions (0 
24 inches of water pressure, and when the thicknes- 
| ses, ete., thus found, are examined, they will exhibit 
such dimensions as will satisfy the most critical it 
proportion of parts. The following specification 
shows the dimensions for a 60 foot holder. 


20, %, 


SPECIFICATION FOR A SINGLE-LIFT GAS HOLDER. 
FLAT TOP CROWN. 








For —-— — 
Working contents of holder 5654 cubic feet. 
| lowing six inches submersion of sides when up. ) 


| 


| This holder will have a weight of 2} inches water 


| pressure. 


(Al 








*The assumed louds for top of holder have been taken 4 
maximums of actual occurrence, by accident or otherwise. 
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CROWN. | 
(Width, 2 feet 0 inches, 
( Thickness,* No. 10, 
Remaining sheets of crown, No. 12. 


Curb Sheets, 


SHELL. 

‘Upper and Lower) (Width, 2 feet 0 inches. 

Curb Sheets, (Thickness, No. 13. 
Intermediate sheets, thickness, No. 15. 
Upper curb, angle iron, 4" x 4" x 7-16". 
Lower curb, angle iron, 3" x 3” x 3-8". 
12 legs, T shape to be built of 2—1}" x 14 x 3-16" | | 
with aweb of 5" x }" flat, and to have a backing 
plate of flat iron 34" x 4" on outside of section, coun- | 
tersunk riveted. | 

12+ chord ties, ‘{2" x 14" flat iron,to lower carb, | 
running from each leg to foot of second leg, and riv- 
eted to curb and at intersections, 

The splices, gussets,. thickening plates (wl ere 
brackets ure attached) eic., to be of suitable dimen- 
sions. Manhole on crown of holder. 

6 carriages, with base plates and guide wheels on 
top of holder. 

12 carriages, with rollers on lower curb. 

Two coats of metallic paint to be applied, one be- | 
fore shipment and one after erection ; the latter coat | 
on inside and outside of holder, | 


HOLDER FRAME. 
6 cast iron columns, with base plates, placed at | 
equal distances around circle f»rmed by the tank, 
which shall be 62 feet 2 inches inside diameter. 

The entablatures to be 1 foot 8 inches high, and 
securely clamped to capitals. 

6 wrought iron lattice girders, 1 foot 8 inches high, 
connecting columns together at top, composed of two 
pieces of angle iron. 

* 2} inches x 2} inches x 5-16 inch at top and bot- 
tom with flat iron, 1% inches x 4inch, crossed and 
riveted to angle iron, and at intersecticns. 

Girders firmly bolted to entablatures. 

12 tank guides, of cast iron, with hoop iron anchor 
strips, to be bnilt in brick work of tank. 

Each column to have 2 foundation bolts, 14 inches | 
diameter, and 6 feet 6 inches long, to be built in tank | 
wall, and secured by cast iron washers, 12 inches x 
12 inches x 1} inches thick in centre of washer. 





| 
| 


| or papers to read, and men can talk in the dark as | 


| are copied from the antique. 


| evening lessons by the dim light of a small round 


Modes of Lighting. 


BY BISHOP CLARK, OF RHODE ISLAND. 


, “ ia as . 

tined to effect. Neither was it introduced into use 
| without much difficulty and oppositivn. There is a 
a document in existence, signed by most of the leading 


ee citizens of Philadelphia, earnestly protesting against 
No creature but man has ever managed to furnish | 


: ar ahs a bi | its introduction there 

himself with artificial light. ar ] , 

: ry . jallthe trees and foliage, expose the people to con- 
like the cat’ and the owl, can see remarkably well in | 
me — and there are insects, like the fire-fly and | extent as to make the city uninhabitable, and render 
ye ntalonnny cer tannty Ae tamapriises —_— or real estate valueless. On the first Sunday after the 
the country after dark ; but no dumb being ever yet | gas-fixtures were exposed in one of tue churches, a 
kindled a fire, or lighted a lamp. Man must have |‘ 

existed for a while without any artificial light; and I | 
imagine that he had rather a dull time, roosting up | 
in the tree, or crouching in his damp cave, after the | 
sun had gone down. To be sure, there were no books 


: ; urgirg that it must destroy 
Some animals and birds 


stant peril, and vitiate the atmosphere to such an 


sensitive lady fainted away, not being aware that the 
gas had not at that time been introduced into the 
pipes. It would have astomshed our venerable an- 
cestors if they had been told that their ambitious and 
dating posterity would ever bave v ntured to manu- 
facture lightning by chemical and mechanical proces- 
Such a predic- 
tion would have shocked their minds as painfully as 


well ¢s in the light: bnt, then, in those days there 
could not nave been much to talk about. 

It was a great era in the history of the race when | 
the first pine torch was kindled and the first lump of | 
fat utilized for purposes of illumination. The smoke | 
may have been an annoyance, and they could not get | 
a very steady light from the resinons wood and | 
the saturated bark fibre; but it was better than no- | which they contain into light. 
thing, and answered well enough, so long as they had | generation, no lamps will be needed in our streets ; 
no elaborate toilet to make and no fine sewing to do. 


In process of time great improvements were made in 


ses, and use that for artificial light. 


the electric battery shocks the body. 

How much farther we are destined to go in this di- 
rection, no one can tell. Snunbeams have not as yet 
been extracted from cucumbers, but it is thought by 
some that we shall find out how to turn the water 


Perhaps, in another 


but, after the natural snn pas gone down, great calci- 
|um orbs will be lighted in the air, shedding their ra- 
this department of domestic economy, and among the | giance over the city, and turning night into day. 
relics of antiquity dng out of the earth and discovered | what a contrast this would be with the olden times, 
in tombs, nothing is more common than the earthen | when link-boys lighted pedestrians through the slip- 
or metallic lamp, frequently adorned with fanciful | pery streets of London, and flambeaus blazed around 
designs, and fashioned in forms of singular beauty ; 


the steps of the theatres! 
and, in fact, the most fashionable patterns now in use 


Thus far, I have said nothing of petroleum, the old 


| Seneca oil of the Indians, that was once soaked up in 
Until near the beginning of the present century no 


special change had deen made in the construction of 
the lamp, and in my boyhood we used towtudy our 


| blankets, from the surface of the rivers on which it 
floated, bottled, and sold asa drug, and which now 
itself flows as a rivsr, carrying light to every quarter 
of the earch. 





How different is the aspect at night of 


| wick, that only served to make darkness visible. | our towns and villages since this brilliant illuminator 


When the first astral lamps ever introduced into the | has begun to shine from windows where once the 


town were mounted on the pulpit of one of our | sputtering candle and the smoky lamp struggled faint- 
churches, their brilliant flame attracted everybody's | ly with the darkness. No further need is there of 
attention and admiration. Many of our readers can | calculating the cost of what is burned, no further need 
recall the time, when, as the shades of night descend- | of putting out the lamp and trying to work and read 
ed, the ghostly figure of the lamplighter glided | by the glow of the flickering embers. It was a great 











Cast iron pipes, as per drawing, for 8 inch inlet | 


| through the city streets, bearing his flaming torch—- | 


| day for the world when the man first ‘‘ struck oil.” 


and 10 inch outlet to tank of holder, with two drip | for, in those days, there was no other resource bnt | They thought that it was a great thing when they 


’ ? tai Fn 
boxes, 14 and 16 inches diameter x 27 and 36 inches to ‘‘ strike fire,” would have used up a large part of 


deep, with hand pump for same. é , ‘ 
: ‘ . | the ei I lly think t ye c 
Two coats of metallic paint to be appiied on all ex- | siabaltamaa hardly think that we appreciate the 


posed surfaces of the holder frame, one before ship- | een te wae eaaiion i lighting, anes Rar 
cel niedh he alicia sdienenantias. followed each other no rapidly during the present 
_,| generation. In addition to all the new mechanical 
| inventions, consider how many new materials for gen 
i eral lighting have come into use. 

packs What would become of us if the wax and tallow and 


It is stipulated that the tank shall be kept dry by | whale oil to which we were restricted fifty years ago, 
hits celine ted Meek Seahas Se veeiidbln | were the only materials now available for the produc- 
Te. pte : Scape mga eelivealligpagregs rn tion of artificial light? Tbe products of the bee-hive 
as ora whe mor it bby the bailder, and the | and the bay-berry bush would be of no account; at 


material shall be used without unnecessary waste, | the present price of mutton and beef, tallow candles 


: A ld yo buta little way in supplying the general 
the holder, b fully piled | YO" & er 
Tah, Se eeageenes OF ee Selaee, be eee pe | demand ; and long before this the whales would have 


jacent ground, a é ; 
upon Gis adjneens § been exterminated. Darkness must have reigned in 


| 
All carpenter work, masonry, excavation, and the | : : 
placing of inlet and outlet pipes, and setting of foun- pone ae _— great —_— have closed at sun- 
dation bolts and washers, and of tank guides in wall set, and public assemblies, operas, and theatres have 
of tank, shall be done by the gas company. | asseml led by daylight, as they did in former times ; 
All material to be of the best quality, and the work | or have been content with such a dim and dreary il- 
done in first class manner, subject to the inspection 


ad ‘ere . ‘ 
and to be completed to the satisfaction of the engi-| lumination, that the display won'!d have been robbed 
But, as the whales gave out the swine 


neer of the gas company. | of its charms, 
—_—_ | of Ohio were pressed into the service, and, for a time, 
Water for Bayonne.—The committee of the) lard-oil seemed likely to meet the universal want. 
Board of Councilmen of Bayonne N., J., have made | The race of pigs, however, has its natural limit, and 
an examination of the water worksin Long I.land City, | so there were invented all sorts of burning fluids | 
and they will now proceed to Rihway, where there is | clean, cheap, and brilliant--and these had their run, 
a similar plan for supplying water. It is proposed to liable only to this objection, that some of them were 


build a large well, from which water wi!l b> pumped | so explosive as to make them about as dangerous for 


and forced through pipes into every,section of the | jighting purposes as gunpowder would be for fuel. In 

city. Hydrante will be placed at convenient inter- : ik i i ; 

vals. and to these hose will be attached in case of | OM larger towns und cities, these were soon superse- 

fire, It is claimed that the expense of costly water | ded by gas. It does not seem very long ago, when I 

works and of a fire department will thus be avoided. | went one evening in Boston, to see a public exhibi 
P & } 




















; ah ies | tion of this wonderful phenomenon, 
* Refers to Birmingham Wire Gauge. | 
t Chord ties are not requisite except in windy location. 


the flint and steel, and to have stopped at every post | 


were able to extract it from coal, out now, they find 
out that the whole thing has been done ready to their 
hand, in the great laboratory of Nature. 

Is there not a providence in all this? It is indeed 
by human skill and human research that these inven- 
tions and discoveries have been accomplished ; but is 
there no superhuman spirit that prompted man to do 
all this, just at the time when the world must have 
stopped in its onward progress, if the coal-beds and 
fountains of oil had not been revealed ?—-Vew York 
Ledger. 





Apparati— A new anti-incrvstator has lately 
been introduced under the name of apparatine, which 
is prepared by stirring tp 16 parts of potato starch in 
76 parts of water, and then adding eight parts of pot- 
ash or soda lye, at 25 Baume, the whole to be thorough- 
ly mixed together. In a short time the mixture forms 
a thick jelly, and it is then beaten up vigorously for a 
time, when it forms a colorless, transparent substance, 
slightly alkaline to the taste, and of a strong glue hke 
consistency. It dries slowly in the air, without decom- 
position, and when perfectiy dry resembles horn, but 
is more flexible. When introduced in small quantity 
into steam boilers, it prevents their incrustation, It 
is also capable of nearly all the applications of ordina- 


ry gelatine, and is especially adapted for sizing textile 
goods of all kinds, imparting to them a hitherto unat- 
tained smoothness. When once applied to goods dried, 
it is perfectly insoluble, as three or four washing in 





hot water have proved to have no effect upon it. It 
can also be used as a thickening in calico printing. 


| Several of the technical journals speak of this suv- 


stance as a very important addition to the resources 
of the dyer and mannfacturer. Care must be taken to 
retain it in air-tight vessels until it is used, as it is 


| not easily rendered soluble again when it once he- 


Few people dreamed of the revolution it was des | comes hard.—dren Age. 
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The Louisville Gas Company. 





The Board of Directors of the gas company held their 
annual meeting at the office of the company, for the 
purpose of electing officers and a new directory for 
the ensuing year. President J. Lawrence Smith called 
the meeting to order, and asked for the reports of the 
various officers and committees. 

The reports of the inspector and superintendent 
were read and received, and that of the treasurer post- 
poned until the next meeting. 

In his regular semi-annual report as President and 
engineer, Prof. Smith reported the conditiop of the 
company both flourishing and prosperons in all ita re- 
lations. 

The next business in order was the election ofa 
new Board of Directors. Mr. J. W. Barr, the attor- 
ney of the company, declined to serve as a director, 
and Mr. Henry Whitestone was elected in his stead. 
After a time the following gentlemen were nominated 
and elected : 

Thomas L. Barret; Henry Whitestone; B. F. 
Guthrie ; William C. Hite ; Isaac Wolfe; J. H, Deu- 
chen; John P. Morton; Dr. R. C. Hewett; Prof. J. 
Lawrence Smith. 

Upon the nomination of President, Prof. J. Law- 
rence Smith tendered his resignation, and carrying 
out the intention that has been known to the Board 
for two years, refused to be a candidate for that office. 
He expressed his gratitude, but firmly objected to 
having his name used in that connection, He sug- 
gested that Mr. Henry Whitestone would fill the office 
with credit, and nominated him for that position. 
Mr. Whitestone was unanimously elected, as was Mr. 
T. L. Barret to the chair of Vice President. The 
meeting then adjourned to meet in February. 

Prof. Smith’s reasons for resigning the position of 
President of the gas company are strictly of a busi- 
ness nature. He wishes to devote more of his atten- 
tion to scientific pursuits, both in pure science and as 


an expert. He has held the office for fourteen years | the sinking of new wells in the immediate vicinity of | 
in the ducal capacity of President and engineer. All | those already producing always reduces the production | 


the plens for extensions and enlargements, and the 
superintendence of the execution of the same has 
come under his special notice. During his term of 


gas equal to an excess of two-thirds over and above 
the heaviest demands that can be made upon it. By 
this arrangement he has placed the city in a very fa- 
vorable condition with reference to the supply of gas 
for several years. In the extensions that have been 
made during the past year and a half, the most im- 
proved character of machinery has been constructed 
for that purpose, so that Prof. Smith leaves the com- 
pany and its works in an excellent condition. 

The Board were loth to lose his valuable services, 
but the Professor is determined to enlarge the scope 
and purposes of what he has already accomplished in 
science.— Louisville paper. 





The Future of Petroleum. 

Although petroleum is not iron, it is so closely con- 
nected with it that its ups and downs have a very 
marked effect upon certain forms of iron and its man- 
ufactures. Tubing pipe, steel for tools, engines, 
boilers, pumps, tank iron, rivets, hoops, all enter 
largely into producing, refining, and transporting 
carbon oil; in fact the consumption for this purpose 
demands the larger part produced of some classes 
mentioned. This fact gives the iron trade an interest 
in the future of this product. 

Until within the last few weeks, for nearly two 
years, the state of the crude petroleum business has 
been one of almost unparalled depression. The heavy 
stocks on hand at the wells, amounting for most of 
this time to between four and five million barrels, the 
enormous daily production, 27,000 barrels a year ago, 
and the uncertainty as to the limits of the oil field, 
and of the territory that was being tested, put the 
market.down to a very low figure and kept it there 
Oil was offered freely, at certain times during this 
period, at one cent a gallon, and few, if any, buyers 
at that price. Notwithstanding this, new wells went 
down, new territory was tested; the ‘‘front” was 
pushed miles towards Pittsburgb, and the future for 
oil was dubious. 

This is now changed ; the limits of the producing 
territory have been clearly defined by a cordon of 
‘*dry holes,” or gas wells; and in the old territory 
the ‘‘large strokes” are things of the past. Thous- 
and barrel wells exist only in tradition. Production 
has fallen off—the average daily yield not exceeding 
23,000 barrels—while the shipments, mainly for ex- 
portation, have for some time past, exceeded the pro- 
duction, reducing the stocks to less than 4,000,000 
barrels. The result is that oil is now at a higher fig- 
ure than at any time during the past ten years. 

During the month of January one hundred aud 
forty-five new wells have come in with an average 
daily production of only fifteen barrels. In the same 
period one hundred and thirty new rigs have been 
put up. Though the weather has been favorable to 
the yield of pumping wells, the average daily produc- 
tion fell off during the month one thousand bbls. 

There is another fact favorable to $2 oil. In years 
past, when the territory was not well-defined, thous- 
ands of small operators drilled all over the country, 
and, as many were fortunate, and their necessities 
compelled them to sell, they were the means of keep- 
ing oil down. Now that this territory is limited, a 
few producers with large capital have bought up the 
heaviest producing territory, and are very conserva- 
tive about sinking wells. It is to their interest to re- 
duce production, and this they do by not increasing 
the wells. This is wisdom in more than one sense. 
It keeps up the price and makes the business remu- 
| nerative, and, beside this, it is a well-known fact that 





} 


| oil in twice the time, rather than by sinking a new 
well to get the same amount of oil in less time. 





Chemical and Scientific Repertory. 








Artirio1at Ivory.—A sort of artificial ivory, which 
can be carved or moulded, is prepared in Berlin, by 
mixed phosphate of lime intimately with gutta-percha. 





Naputua as Fuei..—Experiments made with napb- 
tha as fuel for steam engines in the south of Russia 
are stated to have yeilded such satisfactory results as 
to induce the Russian Government to order its use in 
future in all vessels stationed on the Caspian. 





Tue EnGuisH CHannev Tunnet.—M. Lavalley, pres- 
ident of the French society of Civil Engineers and in- 
ventor of the powerful apparatus which contributed to 
the rapid construction of the Suez Canal, announces 
that fifteen experimental soundings have been made 
in the straits of Dover. In none of them were the 
results unfavorable to the possibility of boring a tun- 
nel tojoin France and England, and M. Lavalley adds 
that all the engineers are agreed that the completion 
of the project is only a question of time and money. 


DraMETER OF CHIMNEY SHarts.—The diameter of 
chimney shaft at the base should not be less than one- 
tenth of the height. Batter of chimney, 0.3 inches to 
the foot. Thickness of brickwork, 1 brick from top 
to 25 feet from ditto ; 14 brick from 25 to 50 feet from 
the top. If the inside diameter at the top exceeds 4 
feet 6 inches, the top should be 14 brick thick. Fire- 
brick lining of 44 inches thick and air space of three 
inches is generally carried up about one-fifth of the 
total height of the chimney. 


How to Treat Fresh Wovunps.—Every person 
should know how to treat aflesh wound. Every per- 
son is liable to be placed in circumstances away from 
surgical and veterinary aid, where he may have to save 
his own life, the life of a friend or beast, simply from 
the exercise ofa little common sense. In the first 
place, close the lips of the wound within the hands 
and hold them firmly together to check the flow of 
the blood until several stiches can be taken and a band- 
age applied. Then bathe the wound for a long time 
in cold water. “Should it be painful,” a correspond- 
ent says, ‘‘ take a penful of burning coals and sprin- 
kle upon them common brown sugar, and hold the 
wounded part in the smoke. In a minute or two the 
pain will be allayed, and the recovery proceeds rapid- 
ly. In my case, a rusty nail had made a bad wound 
in my foot. The pain and nervous irritation were se- 
vere. This was all removed by holding it in smoke 
fifteen minutes, and I was able to resume reading in 
comfort.”" We have often reccommended it to others 
with like results. 


Curome CrementT.—This consists of a strong solu- 
tion of gelatine, to which has been added, for every 
five parts of gelatine, one of a solution of acid chro- 
mate of lime. The mixture becomes insoluble in wa- 
ter under the action of light, in consequence of par- 
tial reduction of the chromic acid, and this property is 
utilized on several occasions in photography. Prof. 
Schwarz has been experimenting with it as a cement 
for glass. With a fresh preparation of the solution 
he covered the surface to be united as evenly as possi- 
ble, pressed them together, and then tied them to- 
gether. He then exposed the glass to the sun, and at 
the end ofa few hours the operation had perfectly 
succeeded. . Boiling water has no effect on the oxidiz- 
ed cement, and the fracture could scarcely be recog- 
nized. Valuable objects in glass, which would be dis- 


| of the old wells, and unless oil advances to a much | figured with common cement, can be satisfactorily re- 
| higher figure, it is better to get the same amount of paired in this manner. 


It is probable that microsco- 


| pic object glasses could be better fastened with this 


office the work has increased in size and extent nearly | If oil went to $5 or $10 a barrel, this might be dif- | than with black asphslte. 


three fold. 
The Professor has just completed many important 
enlargements in the manufacturing portion of the 


ferent. " 


In a word, the prospect is that the days of cheap | 


vil are gone. Not but that oi] at $2, or even $4, per 
| barrel, is cheap, but we mean the 


work, by which it now has the capacity of gaedading jou oil.— Tron Age. 





Nickeuizinc Licutnrna Conpvctors.—Conductors 


days of 40 and 50 | are usually made of an iron rod terminated by a point 


| in platinum or gilt copper. Made in iron the poin 
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would oxidize rapidly and soon disappear. But in 
using two metals there is the disadvantage that con- 
tact between them is frequently defective and if it were 
possible, the lightning rod should be made of one ho- 
mogeneous metal, without welding or solution of con- 
tinuity. This is realized by M.Saint-Edme, who makes 
his conductors of a single rod of iron, in one piece 
from end to end, coated partly or entirely with nickel. 
The latter motal does not oxidize in damp air, it isa 
good conductor, and adheres closely to iron. The 
process Of nickelizing is one easily and cheaply ef- 
fected. 

A New Emeratp Green.—Attention was recently 
called to the poisonous green colars of wall-papers, 
and to their continually deleterious effects on those 
living under their influence. A substitute for paris 
green and other arsenical colors is said to have been 
discovered in what is called Guignet’s green, a hydrat- 
ed oxide of chrominum. It is affirmed of it that it is 
not poisonons, and at all events it is far more harm- 
less than the colors now in ordinary use. It is pre- 
pared ona large scale by fusing together, on the hearth 
of a su‘tably constructed flame furnace, at a dark red 
heat, 3 parts boracic acid to 1 part bichromate of pot- 


ash. ‘The massswells up, much oxygen gas is envolv- 
ed, and the substance is finally converted into a beau- 
tiful green double salt, a borate of chromium and pot- 
ash. By repeated washing with boiling water, it is de- 
composed with hydrated oxide of chromium and a sol- 
uble borate of potash. After suitable washing and 
very fine grinding, this oxide of chromium has a most 
beautiful shade of color, covers well, stands the air and 
light, and is only attacked by boiling concentrated 
acids. Onasmall scale, this green pigment may be 
prepared in a porcelain crucible. 





ns Gas-Light Intelligence, 


United States. 

The directors of the Manhattan Gas Light Company 
on February 21st, resolved to reduce the price of gas 
furnished to their consumers, from $2.75 to $2.50 per 
thousand, after march 1st. 

The directors of the New York Ges-Light Company, 
on February 21st, resolved to reduce the price of gas 
furnished to their consumers, from $2.75 to $2.50 per 
thousand, after March Ist. 














The directors of the New York Mutual Gas-Light 
Company on February 22nd, resolved to reduce the 
price of gas to their consumers, from $2.75 to $2.50 
per thousand, after March Ist. 

The Gas Light Company on Staten Island has re- 
duced the price of gas from $4.50 a thousand to $3.75, 
and make a further reduction of 5 percent. on all bills 
paid within five days after presentation-—New York 
Kupress. 


The East New York Gas Light Company have offer- 
ed to reduce the price of gas which they furnish to the 
Engine houses and the Truant Home, from $4 to $3 
per thousand feet. 


On and after March Ist, the price of gas furnished 
by the Metropolitan Gas-Light Company will be re- 
duced from$2.75 to $2.50 per thousand. 


General. 


A striking and curious experiment, showing the 
superior weight of carbonic acid gas over air, may be 


made by projecting the shadow of the gas, as itis | 


poured from its containing vessel upon ascreen. The 
latter should be of white paper, and bright sunlight 
should fallon the stream of gas, which should be 


poured from the spout ofa pitcher held within ten 
inches of the screen, ‘The curious result, of a shadow 


spout of the vessel, but brightly illaminated whenever 
the sunlight is concentrated by passing through the 
gas.— Coal Trade Journal. 


Transparency of Flame and of the Air. 


M. E. Allard has presented to the French Academy 
several memoirs on the absorption of the light of 
lighthouse lamps. The first memoir relates to the 
transparency of flame. From one to six concentric 
wicks are used in lighthouse lamps, having a diame’ 
ter of from 3 to 13cms. Acomparisonof the lumin- 
ous intensity of the flames shows that the brightness 
increases a little less rapidly than the consumption of 
the oil; comparing the intensity with the dimensions 
of the flame, it appears that the brightness per square | 
centimeter increases, but that per cubic centimeter | 
diminishes with the size of the flame. This differ- | 
ence may be accounted for by assuming that the flame | 
is not perfectly transparent. These methods were 
adoptea for measuring the absorption, by somparing | 
the light of the edge and side of a flat flame, by re- | 
flecting the light a second time through the flame by 
a mirror, and by viewing the electric light through a 
a large flame. The results lead to the coefficieut of 
‘80 for the absorption per centimeter in thickness. 

After having established the theoretical formulas 
which give the effective brightness of the flame as a | 
function of its volume and coefficient of absorption, | 
it appears that to satisfy the observations we must 
assume that the specific brightness increases a little 
with the diameter. Multiplying then the specific 
brightness by the volume, it appears that the total 
quantity of light increases much more rapidly than 
the weight of oil burned ; bat as the quantity of light 
absorbed increases still more rapidly, the light in- 
creases a little less rapidly than the oil consumed, as 
exp*riment shows, 

The second memoir relates to the nocturnal trans- 
parency of the atmosphere. Observations are made 
three times every night by the lighthouse-keepers, as 
to which of the adjacent lights are visible. Combin- 
ing the results for several years gives the percentage 
of nights on which each light is seen. The equation 
of the range of visibility and a graphical construction 
serve to show for each light in all cases what degree 
of transparency of the air is needed to render the light 
visible. A curve may then be constructed with the 
transparency of the air and the visibility of the lights 
as co-ordinates. From this it appears that during 
half the year the coefficient of transpareticy per kilo- 
meter exceeds “91 in the Atlantic and ‘932 in the Me- 
ditterranean. Similar curves give the transparency 
at different points along the coast, and during the 
four seasons. 

The third memoir treats of the apparent brightness 
of a light caused by revolving the system of lenses 
employed with greater or less rapidity. With a cer- 
tain velocity, a flickering effect is produced, but with 
an increased speed the light becomes steady with an 
intensity one or two tenths less than would be ob- 
tained by distributing the light uniformly around the 
horizon.— Comptes Rendus, lxxxi, 1096. 











The Test of Kerosene Oil. 








All the accidents and loss of life that have occurred, 
in this city from kerosene explogions since last May, 
have been from oils sold as safe, and claimed to range 
from 110, 130, 150, and over 160 degrees. Not one 





| go to show that they were not properly made. 
| tests, in every case, show that they commenced to 
| flash at a very low temperature, and flashed at every 





of these was a safe oil to use, and the tests and facts 
The 


5 and 10 degrees, until the naphtha was sufficiently 
evaporated. A very little naphtha in a good oil will 
render it dangerous. In oil that only flashes at 112 
or 130 degrees, the addition of one per cent. of naph- 
tha will cause it to flash at 103 degrees, and two per 
cent. of naphtha at 92 degrees, ard so onto 40, for 
the simple reason that any oil which boils at alow 





| temperature will give off an inflammable vapor at a| 
produced by apparently nothing, will be seen, the for- | 
mer resembling descending smoke, quite black at the | 


still lower temperature, which vapor will be driven | 
out when it is mixed with any other oil. 

One serious trouble is that the test recognized by | 
law is not safe, and it is because the law recognizes a 


| should not be allowed to kiss others affected with 


low test, say 110 degrees, as safe that manufacturers 
will make it. Dealers who care nothing for the lives 
of others, will adulterate it with cheap benzine or 
naphtha because they can make a few cents extra. 
and consumers buy it because it ischeap. The reme- 
dy of this whole matter lies with the consumers; let 
them demand a bigh test. and buy only of responsi- 
ble makers and dealers. 

The insurance companies and Board of Underwrit- 
ers can render great and important service, by insuring 
no building, stock, or lives where a low grade of oil 
is usod, sold, or kept. They have already learned a 
great deal by experience, and to their own serious 
loss, when they insured various’ grades of petroleum 
without making a distinction between the heavy and 
light, or the more safe and especially dangerous oils. 
—Manufacturer and Builder. 





Lighting of London. 





From returns made in reply to government inquir- 
ies, the following remarkable particulars have been 
gained: The total amount of capital invested in the 
eight metropolitan gas companies is £10,000,000. The 


| gross expenditures in 1874 amounted to £620,000, of 


which 75 per cent., or £479,000, was paid for new 

buildings and maclrinery ; 20 per cent., or £122,000 

for new and additional mains; and the remaining 5 

per cent., or £27,000, for new and additional meters, 

fresh land and law charges. In mid-winter some of 
the largest gas works have to send as much as 17,000, - 

000 cubic feet of gas in the course of the night. Some 

of the gasometers are now 140 feet in diameter and 

70 feet high, or as large as a good-sized amphitheater, 

and have a capacity of upwards ofa million cubic feet. 

The gross quantity of gas supplied to the entire met- 
ropolis now is as much as 14,000,000,000 cubic fee t 
per annum, which is at the rate of 38,000,000 feet per 

diem. To preduce this enormous volume of gas about 
1,500,000 tons of coal require to be carbonized or 
** cooked ” in the course ofthe year. Each ton of New- 
castle coal produces on an average 10,000 cubic feet 
of gas and 1 cwt. of coal about 24 bushels of coke. 

The cost of the coal alone for ligh ting London with 
gas amounts to £1,750,000 per annum. The value 
of the ‘‘residual products,” such as coke, the breeze, 
the tar and the ammonia liquor, arising from the de- 
structive distillation of the 1,500,000 tons of coal, is 
as much as £700,000 per annum, The “‘gas rental” 
of the entire metropolis is just upon £3,000,000 sterl- 

ing, including rather more than £250,000 paid for 
public lamps, s» that not quite £2,750,000 are paid 
for the gas supplied ‘‘per meter.’’ The total length 
of the streets of London, according to act of parlia. 
ment,is 2500 miles. The total length of the gas mains 

throughout London is probably 5000 miles. The 
number of street lamps throughout London is 54,000 
odd, or one lamp to every 80 yards of roadway. The 

gross cost of erecting the 54,000 street lamps could 
not have been less than £135,000. The street lamps 

consume just upon 1,000,000,0@0 cubic feet of gas per 
annum.—ZIron Age. 








Diphtheria. 

aciieslatianiiiecais 
About a year ago, Dr. Stephen Smith, of the New 
York Health department, published some useful sug- 
gestions relative to diphtheria which are well worth 
remembering. Under the heading of precautions, in 
addition to the removing of sources of sewer gas 
escape as mentioned above, he advises the removal 
of every kind of filth from around the house, the 
cleaning and whitewashing of dirty walls, and the dis- 
infection of cellars and ventilation of all apartments, 
especially those which have been occupied by people 
suffering with disease. It is well, in such rooms, not 
only to limewash the ceilings but to paint the wood- 
work, boil or subject to a high degree of heat every 
article that can be so treated, and expose the room 


| and its contents to currents of fresh air for at least 


a week before reoccupation. Children that are well 
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sore throat, or sleep in the same room, or use toys or | with the greatest care and accuracy, in 1846, and that 


other articles previously handled by the sick. It is | 
safer to isolate ill ones from all the family, except, of | 
course, the necessary attendants. The air in the | 
sick room should be changed at least hourly, and all | 
discharges from the mouth and nose should be re- | 
ceived into vessels containing disinfectants, such as | 
solutions of carbolic acid or sulphate of zinc, or upon | 
cloths which are to be immediately burnt or else | 
boiled or soaked in disinfecting fluid. 

Diphtheria, like many other serious maladies, is | 
not difficult to check if attended to in time; but it 
frequently baffles the highest skill if allowed to run. 
Its distinctive feature is the formation of a false 
membrane in the throat, which shows itself in grayish | 
brown patches. Sometimes the whole membrane | 
forms suddenly ; but as a rule, the patches first ap- | 
pear accompanied by fever and prostration. 


The | 
first symptoms of the disease, sore throat and ab. 
normal heat, are too often considered as premonitory 
of a simple cold; but there is no necessity of such 
error if parents will carefully examine the throats of 
their children as soon as soreness is complained of. 
The patches can almost always be well recognized, 
and a competent physician should be instantly sum- 
moned. Homemade remedies and gargles should not 
be depended upon; and the only treatment worth 
practising before the doctor arrives is to administer | 
pounded ice, the use of which was found very effectuas | 
during the ravages of the disease in the Oneida com- 
munity in this State. The prevailing dampness 
peculiar to the winter months may lead to increased 
nuznbers of cases of the malady. It is well therefore 
to keep in mind that there are but three safeguards : 
first, cut off the foul air; second, watch sore throats 
in the family; and thirdly, summon the doctor im- 
mediately.—Scientific American. 








Steel Making Among the Hindoos. 
<_< —— 

pr. A. Hunter, a contributor to the Art Seaaoaig’ 
says: The fuel employed by the steel making Hin- 
doos is hard, dense, charcoal, made of the wood of | 
the babool, or some species of the acacia. When the | 
steel is melted the heat is kept up steadily for an | 
hour or more, and the furnace mouths are closed with 
clay to exclude cold air, and to allow the metal to coo, 
slowly. Next day the crucibles, when cold, are bro | 
ken, and the lumps of steel removed and sorted into 
the different sizes for knives or small tools, daggers, 
spear heads or saw blades. The lumps of steel are 
called oollies, and they find a ready sale in most of the 
markets of India, at 1s. per pound. 

Till very lately there was a considerable export 
trade of Indian wootz steel to Upper India, Persia 
and Damascus. One of the peculiarities of this steel 
is its malleability and ductility, combined with great 
toughness: it requires to be worked, however. in a 
peculiar way, as it is easily spoilt if the heat be too 
great. The general rule is not to urge it beyond a 
dull cherry red, and not to keep it too long in the fire, 
as it becomes brittle and liabie to crack if made white 
hot. Very heavy hammers are used in proportion to | 
the size of the work, and the quicker the hammering | 
the better are the tools or weapons. If the heat has 
been too great the steel is spoiled, and it cannot again 
be restored to its pristine malleability The reason | 
for this is, that a portion of the carbon has been burned 
away, and the metal has been reduced to a hard brit- | 
tle iron, which opens into cracks «nd will not weld. | 
To remedy this defect it is beaten out with soft mal- | 
leab‘e iron in bars, embedded in fresh charcoal, and | 
covered with pieces of hoofs and horns, or old leather, 
and thus partially converted again into a soft steel. — 
Scientific Press. 














Invariable Weights.—A question has been 
raised as to variability of platinum weights in process 
of time. The Warden of the standards shows, in his | 
recent report, that the weight of the English platinum | 
kilogram of the Standards Department was found in 
1875 to be practically unchanged since it was weighed 


its utmost possible loss of weight in that period could 
not have exceeded three parts out of 10,000,000. But 
thongh the platinum standard weights have thus been 
found unaltered by atmospheric influences, the slight 
changes observed in a few exceptional cases being at- 
tributable to improper preparation of the metal, yet 
pure platinum is too soft a meterial to stand the friction 
of much use without losing some of its weight. This 
defect, it is found, may be remedied by combining 
with the platinum about 10 per cent. ofiridium. An 
alloyed metal is thus produced as hard as steel, such 
as has been adopted ‘for the new international stand- 
ard kilograms by the Metric Commission at Paris. 





Waste of Water.—Mr. Gale, the engineer to the 
Glasgow Water Committee, recently read a paper de- 
tailing the results of some experiments he had made 
in five districts of the city discovering and reducing 
the waste of water, in the course of which he stated 
that he had found the defective fittings consisted of 
three classes—viz, burst service pipes, fittings out of 
repair, aud fittings wanting in conformity with the 
rules. The result of attending to these defects had 
been a waste reduction of 25 gallons per head, or 
127,375 gallons per day over the population using 
water inthe districts. The committee authorized fur- 
ther experiments to be made. 








PRICES OF FOREIGN AND DOMESTIC GAS 
COALS. 
{Reported Expressly for this Journal.) 
MARCH 2, 1876. 
DELIVERED IN NEW YORK. 


English Cannel. 






EL, «én kong use pdestconkheeheuedlawns bever $17 00 @ 18 00 
I, 8 ak oe lols snow shwkn ade eoeeemn’ 1650 @ 17 00 
English Caking Coals. 
ER ac 05600000 20606008 <s000shesbe0 -$ 50 @ 00 00 
SR Ca orc btscccccesyccccdtanneessss 1150 @ 12 00 
Rritish Province Coals. 

Dh. \. cele ssneeelehhs btcetsahed <bed ocad sone ccocee 2 00 
Block House—At Mines, $1.87, Gold.... ............4--08 2 00 
Caledonia—At Mines, $1.50, Gold... ............cceeceeee 0 00 
Little Glace Bay—At Mines, $1.75, Gold................ 0 00 
Lingan—At Mines, $1.75. Gold..... .-......00 seccccess 0 00 
I tes | npn 6 5snccen 0500s Sescocoveses 8 00 
Ke Reserve, $1.75, GoldMine... .. .............+. 0 


= ES Cahn Adres eon \6600000see0e sees Bees 


Duty, 75 cents per ton, gold. Freight to New York $200 
currency. Cost of above coals delivered in New York, $4 75 
@ $5 00, currency.) 

Pennsylvania Coals. 


Penn Gas Voal—At Amvoy.......... a” iddu $560 @009 
Westmoreland—At AMmboy........... «.-se00+- 560 @0 0 
(In New York both the above coals $6 00) 

DL. cocasekochsbtcgudantss secanh Ri ceveceens 650 @000 
po I ee Pet ee eee 600 @000 
EEN Stipe scdse CESS Wa: Por ecsenbss kan eres 600 @0 00 
West Virginia Coals. 

II. 5 oc onnsna 60045408" 9udgneneebasdess 50 @ 000 
re oi Siwsccssapes Sllgaees 650 @ 000 
SE ns wuidinae co veces cnc cdencecdbosscesn 650 @ 000 
Amoricnm Gas Coal.......cccccccscccccerescen t @ @ O68 
ES SET re TTT 650 @ 000 
UI CIEE nw c'ascc ccccctcnsceseccesose ess 650 @ 000 
ans Bo db Ss 00 p0bd ccvcccdecpescseabes 650 @ 000 
CROVOTMTTIL OT VERIBIRs 0.02 0 oc ccccsccccncccccces 600 @ 650 
McKenzie Compound Mixture.............. ° -— 
American Cannel Coals. 

Peytona of West Virginia................... $12 50 @ 00 00 
Darlington of Penmsylvania.............seceee ceccee cece —_-— 
Cannelton Cannel................ = Oe ae 11 00 
Red Bank—at Philadelphia.............  ssecccccesees 6 50 

we —at South AMDOJ.......... csccrccccscecess 7 2 
Asphalts. 

Albertite of New Brunswick.................. $2100 @&@ -- 00 

Teimidad TAGRMGR. 20... csssvccscvccccescccses —— @ 14 0¢ 

The Penn Gas Coal Company have contracted with the 


PittsburghGas-Light Co. fur their entire supply for th en-- 
suing year from their Youghiogheny mines. 


Within the iast week contracts have been made by some 
of the companies in New York for about 200,000 tons of Penn, 
Westmoreland, Waverly, Youghiowheny, and the West Vir- 

inia caking coals—at $6°00 per ton a reduction of & cents 
rom last years’ prices. 





Gas Stocks. 
Quotations by W. B. Scott & Co., Bankers, 
24 Pine Street, New York Cirvy. 


Marca 2, 1876. 
ts All communications wiil receive particular attention 
tt 
Gas. Co.'s of N. Y. City. 
Japital. Par. Bid. Asked 
NOE sncidinicivignceses $1,850,000 50 130 133 
Manhattan............. 4,000,000 50 270 —- 
Metropolitan........... 2,500,000 100 160 161 
iz Scrip... $1,000,000 .. 104 105 
= Bonds. 500,000 
EE iicsnisisonsmtess 5,000,000 100 109 110 
vf . rae 4,000,000 100 150 153 
Central, Westchester 466,000 50 100 105 








Gas Co.’s of Brooklyn. : 


Brooklyn ...........++ . 2,000,000 25 — 200 
SINE. cet snnesnnene wp 1,200,000 20 100 105 
= Scrip ......... .. 100 101 
PUIG. . hssivcck eiscisee 1,000,009 10 70 13 
2 Bonds........ # 325,000... - 95 

wi cain SOE 300,000 ... 84 83 
Metropolitan........... 1,000,000 100 70 a0 
MMII tins icp sticseseus 1,000,000 25 100 103 
ad | Se 700,000 95 98 
Williamsburgh ....... 1,000,000 50 —- 143 
~~ Scrip 100 102 















Out of Town Gas Companies. 


Buffalo Mutual, N. Y 750,000 100 50 50 
Baltimore, Md........ 2,000,000 100 175 
Brockport, N. Y...... 25,000 ite 85 
Citizens, Newark....* 500,000... 70 75 
Derby of Conn....... 160,000 100... 

East Boston, Mass. . 25 112 
Hannibal, Mo......... 100,000 100 58 
Hartford, Conn...... 700,000 25 41 
Hempstead, L ...... 40,000 100... 
Jersey City ........ ... 386,000... 160 
Jamaica, L. I......... 25,000 100... 
Jacksonville, Il)...... 129,000 50 82 
Lewistown, Maine... 400,000 100... 
Be, APD oes 0500060 60,000 100 10 
Laclede, Mo........... 1104 
Peoples, Jersey City we 125 
Peoples of Albany... 1,000,000 100 31 
Peoples of Baltimore 25 . 964 
Rochester, N. Y...... 100 =650 
Richmond Co., 8. I. 300,000 =... +100 

Fort Wayne, Ind..... OE 
Woonsocket, R. I.... 150,000 100 100 
cg Baer 400,000 40 148 
Hamilton, Ontario... 150,000 40 1124 


The following stocks were sold at auction— 

48 shares Peoples’, of Baltimore, @ 96}; 24 shares 
of Baltimore, Md., @ 175; 120 shares Laclede, St. 
Louis, Mo., @ 110}; 25 shares Buffalo Mutual, @ 50; 
20 shares Manhattan, @ 270. 











TO GAS COMPANIES. 


JACOBI’S IMPROVED 
APPARATUS FOR DRYING COAL 


IS SIMPLE, INEXPENSIVE AND EFFECTIVE AND A COM: 
PLETE SUBSTITUTE FOR THE STORAGE SHEDS NOW USED. 
Address for particulars, JACOBI & WARD. 

217 Scott Street, Baltimore, Md., and 


401-2t 167 West 49th Street, New York. 


HE ATTENTION OF MANUFACTURERS OF 
COAL GAS ir called toa new Process for Making 
Gas from the Hydrocarbons distilled from Bituminous Coal 
at 9 low temperature and Water Gas, so combined as to util- 
ize the entire luminiferous capacity of the coal, thus avoid- 
ing the destructive action of Incandegcent Coke upon the 
Hydrocarbons, and insuring the greatest possible economy 
and convenience in manufacture. 
For particulars inquire of Dr. M. W. KIDDER, 47 India 
Street, Boston. 401-12 








Gas Works for Sale 


in a thriving, growing little city of seven thousand inhabit- 
ants, in North Western Ohio. Price, $75,000. Good terms 
as to paymeut. No letters answered unless reference is 
A. M. CALLENDER & CO., 
Office of ANERICAN GaS-LIGHT JOURNAL. 


THE LOWE GAS PROCESS, 


S. A. STEVENS & CO., 
SOLE AGENTS. 
ROOM 87, ASTOR HOUSE. 
P. 0. Box 1110, NEW YORK. 





given. Enquire of 
401 








AND 
430 Waunot Srrext, PHuwapELrnia. 


TO GAS-LIGHT COMPANIES, 


PRACTICAL GAS MAN WISHES TO PUR- 
CHASE or Lease 


A Small Gas Works. 


making from 3,000 to 10,000 cubic feet of Gas per day, Ad- 
dress, with full particulars, HENRY PORTER, 
409-20 Sup’t Gas Works, Cold Spring, N.fY. 


400 
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HAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Office and Sales Room 75 and 77 Kilby Street, Boston. 


















These Valves have been in use for several years, and are pronounced by all who 
have used them to be 


The Best Gas Valwes Ever Made. 


They afford a direct passage the full size of the ae The seats are made of an 

} fA alloy similar to Bassrrr metal, specially prepared for the purpose, and superior to all 

5 Uy J yroeanallle other metals used for the seats of Gas Valves. It does not corrode under any circumstan- 
ws} ‘ ces to which it is exposed. 


o There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
i be relied upon to sHUT TIGHT and OPEN EasILy at all times—an important desideratum when 
a used for street mains, in cases of fire. 

M5 

D5 


cd/) We refer to the following named Gas-Light Companies among the many that have 
“* Yj ~ } 
50 used these Valves : 


BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. | CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 






NEWTON & WATERTOWN GAS-LIGHT ©0O., WATERTOWN. Mi 8S. LYNN GAS-LIGHT COMPANY, LYNN, MASS. 
186 LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY, FITCHBURG, MASS. 
Be PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. t CITIZENS GAS-LIGHT COMPANY, NEWARK, N. J. 
50; CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH, N. Y 
Y ¢€ 
— GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER. STEAM VALVES } INCH TO 12 INCHES DIAMETER. 


B57- tf 
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PATENT IMPROVED GAS EXHAUSTER. | 
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: 
P. H. & F. M. ROOTS, PATENTEES AND MANUFACTURERS, CONNERSVILLE, IND. 
S. &. TOWNSEND, GENERAL AGENT, 31 LIBERTY STREET, NEW YORK. 


The following are some of the advantages we claim for this Exhauster over all others : 

Firsr.—It is simpler in its mechanical construction than any other Exbauster in use. 

Seconp.—The internal parts consist of only two revolvers, each cast entire in one piece, without a single screw, bolt, nut, washer, key 
rother part to get loose on the inside and stop or break the machine. The internal operating parts, therefore, can not get out ordes 
nd hence require no care or attention. 

Tarp.—-Every part of the machine requiring care or attention, as the journals, gearing, etc., is external, easily observed and attended 
. All changes, adjustments, and repairs are made from the outside. The journal bearings, if necessary, can be renewed in a few 
hinutes. 

Fourra.—The internal operating parts are practically gas-tight, but are not in actual contact, hence there is no internal friction or 
ear, The machine is therefore operated with less power than any other. 
oR. Firra.—They are built in the most complete and substantial manner, with steel shafts and improved journal bearings, and their 

ability is almost without limit. 
We build them of any required capacity, large or small, adapted to any kind of works or place: 
Send for Illustrated Catalogue, giving all particulars as to capacity, speed, power required, dimensions, and price of each sizg 
references to parties using them. Pp. H. & F, M. RANTS. 
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GAS COALS. 





TH E 


GAS COAL COMPANY 


OFFER 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


| => : | 

- Ss .URPOSES 
GAS ~URPOSES. 
————0uU- 
Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 


m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 


No. 11 Merchants Exchange, Phil’a. 
PLACES OF 
Pennsylvania Railroad, Pier No. 


Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. do 


od 366-ly _ 


OF WEST 


Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir- 


CANNEL, 


cknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 


CANNELTON CAKING COAT. 


ginia, delivered at RICHMOND, Va.: 


— CANNELTON 


Per cent. of Ash in 


CANNELTON 


THEIR 





90 Wall Street, New York. 
SHIPMENT. 
2 (Lower Side). 





COAL CO. 


VIRGINIA. 


—== 


Sulphur in Sprecrr. GRaviry. 











Vol.ATILE —- (Se a 7 . 
Matrver. Coxe. Coat. Coxr. CoxkE. OoT.. A Coax. Pt 
| Marrer. 
35.1 64.9 2 6 .82 1.48 | 66 — 








—gave 16 14-100 Candle-Power. 


COKE, of very fine ouality—1453 pounds produced from one ton of coal. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 


(PERKINS & 
SALES AGENTS < 


SCOTCH CANNEL COALS. 


HE SUBSCRIBER IS PREPARED TO CONTRACT FOR 

the supply of all the principal SCOTCH CANNEL 

COALS. Prices, and Analyses of the various Coals will be 
torwarded on application, 


JAMES MCKELVIE, 
CANNEL COAL MERCHANT, 
HAYMARKET, EDINBURGH. 


ESTABLISHED 1840. 


WREN’S GAS WORKS. | 
W. C. WREN, 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 


AVING GRANTED THE USE OF ONE OF 


my Patents to the Gas-Light Company of America, | 


and settled my claim against them, I inform the profession 
that [ continue to erect the Works known as 


Wren’s Cas Works, 


and sell Licenses to use my Patents for making Gas from 
Petroleum. 

Gentlemen of the profession :—As your consumers demand 
a better light, and as that demand has been in many cases 
sought in vain to be met by using different abortive imita- 
tions of my various processes, would it nut be well to make 
success sure by trying the plan of theSinventor. 

You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 
than by any other method, Address as above. 397 





MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A | yield of 4°78 cubic feet | per Ib.. 


(H. W. BENEDICT & SON, New Haven. 





| 
‘ 


JOB, 27 South Street,N. Y. ; 
91 State Street, Boston. 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8. Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ng, 111 Broadway, 

SINCLAIR & AGNEW, Agents, Alexandria, Va. 


This Company offer*their very superior Gas Coal at lowest 
ma: ket prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. of 
good illuminating power, and of remarkable purity; one 





bushel of lime purifying 6,792 cubic feet, with a large amount 
| of coke of good quality. 
| It has been for many years very extensively used by various 
| Gas Companies in the United States, and we beg to refer to 
| the Manhattan, Metropolitan, and New York Gas ht Com- 

panies of New York; the Brooklyn and Citizen’s Gas Light 
| Companies of Brooklyn, N, Y *; the Baltimore Gas Light Com- 
| pany of Baltimore, Md., and the Providence Gas Light Com- 
' pany, Providence, R. I. 

Best dry coals shipped from Locust Point, wharves, and 

, prompt attention given to orders for chartering of vessels. 
| @%4-ly n 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 82 Pine street, N. Y. 
BANGS & HORTON, No. 81 Duane street, Boston. 
Mines in Harrison County, West Virginia. 


Wharvesa Locust Poin 
Compaty’s Office, te German st.,} Baltimore. 
Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 








N.J.; Washington Gas Light Company ; Portland Gas Light 
Ona, Maine. 
*,." Reference to them is requested}, 204-ly 











NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. On most favor 
able terms, 


General Office—384 Penn Avenue, 
PITTSBURGH, PA. 


Branch Office—C. & P. RR. Coal Pier, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 

W. P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 


at Cleveland, Ohio. 
W. H. WATERBURY & CO., General Sales Agents, 
851-ly 


137 "Broadway, New York. 


PEYTONA 


CANNEL COAL 
From West Virginia. 


Yields over 13,000 feet of Gas perton. At ten 
thousand feet (standard yield) the illuminating power 
is over 43 candles. Purifies 4,510 feet to the bushe 


of lime. 








8. E. LOW, Secretary, 
Office, 58 Broadway. 


OFFICE OF THE 


NATIONAL COAL GAS COMPANY. 


No. 4 Warren Street, New York.” 


H. P. ALLEN, President. 
I. B. BRICE, Vice-President. 
A. H. ALLEN, Secretary. 
WM. J. VALENTINE, Treasurer. 
GEORGE W. HARRIS. Engineer. 


This Company is the owner of the GWYNNE-HARRIS, or 
AMERICAN HYDROCARBON process, for making Gas for 
Lighting or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 
This process has been fully tested nearly 50,000,000 cubic 
feet of Gas having been made under it, and fully demonstrat- 
ing the fact that it is the greatest improvement ever made 
inthe manufacture of Gas, either for Lighting or Heating 
purposes, With halfaton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is sosmall that one man can attend three or four benches. 
The process can be put into either Coal or Oil Gas Works 


(or where both Coal and Oil are used) at small cost, without 
any interruption to the working of other benches, The Citl- 
zens Gas-Light ny A of Brooklyn, after using it for more 
than seven months, have found it not only far better, but ac- 
tually cheaper than atmospheric airin making Gas, with the 
use of “ petroleum and its pruducts.” 

rights will be 

$48-1y 





Further information, and terms of sale of 
given, upon application to the Company 


Portiand Cement, 
Roman Cement, 


Keene’s White Cement, 


Noumsers 1 anp 2. 
From best London Manufacturers. 
FOR SALE BY 


S. L. MERCHANT & CO., 


76 South Street, New York, 


Corner Maiden Lane. $44-ly 
t@” Remit 10 cents postage for “ Practical Treatise oD 


see B. E. CHOLLAR, 
GAS ENGINEER, 


914 OLIVE STREET, ST. LOUIS, MO. 
855- 
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THE WAVERLY COAL AND COKE CO. 





Offer for Sale the 


YOUGHIOGHENY COAL 


DOUBLE 


SCREENED, 


from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half miles southerly 


of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY COAL for 


GAS PURPOSES. 


The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the 


Youghiogheny. 
Full particulars can be had by addressing 


PERKINS & JOB, Agents, 


ee 


27 South Street, New York. 
91 State Street, Boston. 





TORRANCE, MERRIAM & CO,, 
1852 


TROY, N. Y., 1876. 


MANUFACTURERS 


OF THE GENUINE 


SABBATON 


Coke Shovels, 


WITH EITHER 


Long or D Handles, 


WELL KNOWN AMONG 


The Principal Gas Compa- 
nies throughout the Country. 





Prices Repucep, and Shovels delivered in 
New York per lots of one dozen or more. 
Orders solicited. 


399-6 


CLAY RETORTS, 
CLAY R RETORTS. 


JOSEPH CLIFF & SONS. 
WORTLEY, LEEDS, 
ENGLARP 


Are open to arrange with a respeetable and responsible firm 
for the sale of their 


Patent Clay Gas Retorts, 


For the United States and Canada. 


These goods are very superior to any yet made, and are 
specially suited for export, being so strong and well made. J 
J. C. & Son would deliver at New York or other port—the 
rm of Agents would then take all expenses and responsi- 
They can be delivered at such prices as will assure 

a very large trade. References given and required, 2t 





MITCHELL, VANCE & CO., 
Manufacturers of 


CHANDELIERS 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c, 
Salesroom, 597 BROADWAY, 
Rear Entrance 140 Mercer Street,) 
NEW YORK, 
fur igns for Gas Fixtures for Pnblic Churche 
Public BalisLodges, &c.f 


tahatciad 








— 


J. H. GAUTIER & COo., 


CORNER OF 
GREENE AND ESSEX S TREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 
Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 


Fire Sand in Barrels, 
ALWAYS ON HAND. 


J. H. GAUTIER. 
C, E, GREGORY. 


RILEY A. BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 
ALSO, 
GAS WORKS AND MACHINERY CASTINGS 
OF EVERY DESCRIPTION, 


Ne 112 Leonard Street, New York. 
KILey A. BRICK. W. W.CAMPBELL. 


Cas Engineers, 
AND PARTIES ENGAGED IN THE BUILDING OF 


GAS WORKS, 


who desire information regarding PETROLEUM GAS, either 
for use pure or for enriching. are requested to address. stat- 
ing particulars. 


393-1y 











J. D, PATTON, 
Treverton, Northumberland Co’ Fa. 


FOR SALE, 


200 Tons 
CANNEL CHIPS. 


H, E. HOY, 
34 New Street, NX. YX 


863-unl 





Address 














ee 


| Advertiser 5 Index, 


&@ In looking for advertisements, see figures 1 to 12, wi 
brackets, at head of advertisement pages. 


GAS BURNERS, APPARATUS, ETC. 


American Meter Co.—West 22nd st., N. Y., Arch and 22d 
st., Phil., 548 Washington st., Boston.... .  ............. 1. 
Cast Iron Gas and Water Pipe—S. Decatur Smith, York and 
I Ng BW iciern coe Kedcessccacceacecuscdaecave 
Cast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
tense dda a eee ga tds endeddescadecdebviwasshanes 1€ 
Cast Iron Gas and Water Pipe—Jno. McNeal & Sons, Bur- 
lington, N. J... 
Franklin Foundry and Pipe Works—Jas. Marshall & Co., 
23 Nineteenth street, Pittsburgh, Pa..................... 
Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass... 
| Gas-Burners—C. Gefrorer, 248 North 9th st., ghila. , Pa. .. 
| Gas Purification—St. John and Cartwright................. 
Gas Meters, etc.—Harris, Griffin & Co., 12th and Brown 
streets, Phila. a eee 1¢ 
Gas Meters, etc.—Wm. W. Goodwin & Company, 1012 Fil- 
bert street, MPU cecuveidal dhteué..chesecunuadieas «¢ -1? 
Gas Meter Manufacturers—Harris & Bro., 1117 Cherry st., 
EE cc cdacuten. sss ceanaddusqaenbelevaatessc stl 
Gas Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadw ay..T 
Clay Gas Resorts, etc., etc. coal H. Gautier & Co., cor Greene 
and Essex stree4s, Jersey City, N. J. 
Gasholders, Etc.—Deily & Fowler, 39 Laurel st., Phila., Pa. 
Gas Screen—James P. Mahon, Boston, | PERE 
Lime Hurdles.—Manhattan Lime Hurdle C o:, Geo, W. pas" 
Treas., No. 3 Railroad Square, Haverhill, Mass iabwe a eekes 
Lava Tips and Scotch Tips—Charles H. Meyer & Co., 227 
Ce I EN Boa vrcacad, picces aeendrescces dees 
National Tube Works Co., 78 William St,, N. Y............. 
Patent Conically Slotted Wood ‘frays—Jonn L. Cheesman, 
147 and 149 Avenue C., 
Patent Gas Exhauster—Smith & Sayre, 95 Liberty sttreet. 
Pelouze & Audouin Condenser—Jas. R. Smedberg, Sole 
Agent for U.S. San Francisco, Cal.; Henry Cartwrighf, 
Se I RUN, Fie Ws occ ccoscnscscccevccccteccccsccs 
Petroleum Gas—J. D. Patton, Treverton® Pa............... 
Patent Gas Exhauster—S. Ss: Townsend, Agt., 31 Liberty 
ST Vso ee Sena eu vac vouueubhseies ctdecteccccccceces 


GAS COALS 


Cannelton Coal Co. of West Virginia—J. Tatnall Lea, 325. 
I UNEINS B Glas onc bsnc ccdcccescaceccctccesce 
Despard Coal Co.—Parmelee & Bros., Agents, 32 Pine st., 
I ciwacélenchesenbanecdnadedess:cdvesscccesce sate 
Gas Coals—Perkins & Job, 27 South st. cin 7 
New York and Cleveland Gas Coal ‘Company—384 Fenn 
I BO a. 5's 00 a0 ands cccsdcestdncesas ave 6 
Penn Gas Coal Co.—11 Merchants’ Exchange, Phil. and 90 
INI Ucn Ci4. 4s. 4.s\c4eentpeGiedehwedevacs ee 6 6 
Peytona Cannel Coal—s. E, Low, 58 Broadway, N. Y....... 6 
The Newburg Orrel Coal Co.—Chas. W. Hays, Agent in New 
York, Trinity ome 111 B’way, Room 7 
Tyrconnell Gas Coal—52 8S. Gay Street, manent Foe 
Westmoreland Coal Co. —230 South 3rd Street, Phil. Pe, P 
Yougheogheny Coal—Perkins & Job, 27 South St_N. Y.... 


FOUNDRIES. 


Atlantic Dock lhon Works—John P. Kennedy, Office 98 
LADOUEY GEEGRG, Th. Tag Wa Ge MOUs BOMB i oc vccccccccccccccces 
Cast-Iron Pipes and Fittings—B. S. Benson, 52 East Monu- 
I III IE nc cisneccaccdvcasseetcscecces 
Continental Works—T. F. Rowland, Greenpoint........... 
Camden Iron Works, Camden, N. J.—Jesse W. Starr & Son. 
Gloucester Iron Works—J. P. Michellon, Sec., 6 North 7th 
NEE WN aces nemas &. ©) sc secdduenectandedestedesss 4 
Mill Street Foundry.—Geo. Stacey & Co., Cincinnati, O. 5 
National Foundry and Pipe Works—Wm. Smith, Carroli, 
Pike, Smallman & Wilkins streets, Pittsburg, Pa 
Oregon Iron Foundry.—Herring & Floyd, 740 rapa 
SN, BE a ad. br Bana ear thnks led ondeahedisceccteos 
Pascal Iron Works—Morris, Taskar & Co., Philaaelphia. . 12 
Providence Steam and Gas Pipe Co., Providence, Zt 
Bee Big ES Sante E Fake 6 od0e 06 cédebacccsssccocce 3 


WATER METERS, PUMPS, ETC. 
Cast Iron Pipes for Water and Gas—Riley A. Brick, 112 
RA EE doc dn ds 6u6 4h 66 Saskp sumcs sé casseeones 10 
Valves for Water, Steam and Gas—Ludlow Valve Man’ g 
Co., 9440River street, a Mit ei chet tens becincesncce ced 


CLAY RETORT WORKS, 


B, Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 8 
Cheltenham Fire Brick and C lay Retort W orks—Evens & 
Howard, 916 Market street, St. Louis, Mo.... ............ 
Manhattan Clay Retort Works, 15th st., near AV. C,N. Y.. 8 
Philadelphia Fire Brick Works, Vine and 23d sts., Phila.... 8 


LAMPS, STOVES, PETROLEUM, ETC. 
Lamps—M. B. Dyott, 114 South 2nd Street, Phil. Pa. ...... 1 
Patent Lamp Post—J. W. Graham, Chillicothe, Ohio, or 

A, M. Callender, office of this Journal,............ aint ee 


MISCELLANEOUS. 


—“ and Testing of Gas Coals—Prof. Henry Wurtz, 
12 Hudson Torrace, Hoboken, N. J. ...... 2... .cee cece 
Architect and General Gas Engineer—_W illiam Farmer, 
SAE Re I IE Fie ndeaa a oo 5:0n'bscccctontedcn ice 
Brass Cocks, Plumbers’ Materials, etc,, etc.—McNab & Har- 
lin Manufacturing Co., 56 John’ st., N. , ea 
Cements—S. L. Merchant & Company, 76 South st., N. Y.. 
Contractors for Gas Works, Etc.—Murray & Baker, Fort 
SLT ys ackonhases aanicuk bay 0x4 ch Wadden gbnkesc<ceac 
Fodell’s System of Bookeeping—A. M. Callender & Co., “2 
Pine st., New York 
Gas En, 


neer—B. £. Chollar, 914 Olive St., St. Louis, Mo.. 
t Company of America, 63 and 64 Drexel Building, 
Ps UR Gas us ch oua ca sdins apdae avteeundistscddccesce 2 
Kidd’s Gas Consumers Guide—A. M. Callender & Co., 42 
I Tiina Sinks 0 hs tbcncaniasccddlgbevkecsinstéee 
Massachusetts Institute of Technology— Samuel Kneeland 
IGE 6 6.455 66c04he tags anaeeseeeesds ties kdsd? Se0ce 
National’ Coal Gas Company—H. P. Allen, 4 Warren street 
New York. 


r’ 
Scientific and Practical Chemist and Geologist—Protetsor 
Henry Wurtz, 12 Hudson Terrace, N. J 


Screening Shovels—G. W. Dean, 1258 Broadway, N_ Me os 
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” Fine 6 ihe Works, Beach z, pow™ 
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“4 Clay Retort Works, St. 08 





& 
* Fire Brick Works and Office, 23 


PHILIP NEUKUMET, 


(SUCCESSOR TO JOHN NEUKUMET), 

























Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


Be Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of charge, upon application. 














NEW YORK JOHN McNEAL & 


FIRE BRICK AND CLAY 


_ Retort Works. SONS, 


&@ Established in 1845. ag MANUFACTURERS OF 
(Branch works at Kreischervilie, Staten Island.) 
B. KREISCHER & SON, Cast Iron Gas and 
tiie: ; Water Pipe. 


58 Goerck Street, cor. Delancy, N.Y 


| 
GAS RETORTS, TILES & FIRE BRICK Works—Burlington, N. J. 
Of all shapes and sizes. | 





Having withdrawn from the firm of R. D. Woop & Co,, the 





FIRE MORTAR, CLAY AND SAND. | practical management of which we have had since the organ- 
Articles of every description made to order at the | ization of that firm until June 1871, we have now completed 
shortest notice, | our Works for the manufacture of CAST IRON PIPE and 


B. KREISC HER & 80x | | Castings generally. 
Having immediate rail and water communication with New 


CHAS. HL MEYER & co. ’ York and Philadelphia, as well as the coal and iron regions 


} 
| we have every advantage of situation. 
227 Chestnut Street, Philadelphia, Pa., | our experience in the manufacture of Pipe for a great many 


IMPORTERS OF years, has enabled us in rebuilding to practically apply Ma- 
chinery and Fixtures of the very best character, to in3ure 


LAVA TIPS AND SCOTCH TIPS, tv 


We are now prepared to contract for this class of Castings 
ALL ORDERS DELIVERED FREE TO NEW YORK. | under the most favorable terms. 


te 15 | Office and Works Burlington, N. J. 


Gloucester Iron Works, 
OFFICE—NO. 5 NORTH SEVENTH STREET, 














R.D. WOOD & Co 


PHILADELPHIA. 





es) 


one : PHILADELPHIA. 
See OF DAVID 8. BROWN, Pres’t. JAMES P. MICHELLON. stc’y 
C A $ T I R 0 N PI Pp El BENJAMIN CHEW, Treas. WILLIAM SEXTON Sup’t, 
oxtiammn@iD amnesia 
FOR GAS AND :WATER | CAST IRON GAS AND WATER PIPE. 
Lamp Posts, Valves, Etc. Cast Iron Heating and Steam Pipe. Stop Valves. water or Gas. 


Mathew’s Pat. Anti-Freezing Hydrants, 
400 Chestnut Street. 


JAMES MARSHALL & CO. 20 — 
Franklin Foundry and > ‘Ss. DECATUR SMITH, 
Pipe Works, = =, 
(Successor to MAURER & WEBER.) 


CAST IRON GAS s WATER PIPE, Paenioes 


GAS, WATER, AND OIL PIPES, 
Foundry, Cor. of York and Moyer Streets, Office and Works, 15th Street, Avenue C, 


Fire Hydrants, 
GAS HOLDERS. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS. 


ADAM WEBER, 





































we — . Manufactures of 
PHILADELPHIA. 
# ork.) 18th, 19th, 20th and Railroad Street. | <..07a) Thousand 2, 3,4, 6 and 8 Inch FIRE BRICK AND TILES, 
at anointed Bow er oo a Cast Iron Gas and Water Pipes on Of all shapes and sizes. 
- “*t4 from 8-1nch and upwards me 12 ft.len us, hand, for immediate delivery. ee ee 
Ba” bine ter Cirenlar ena Price List, Aa-FITTINGS FOR GAS AND WATER MAINS.“eo | | Har Articles of every description made to order at oat 
\ 
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SMITH & SAYRE MANUFACTURING COMPANY. 


The Mackenzie Patent Gas Exhauster 


And Patent 


Compensator. 


G G. PORTER, President. 


OFFICE % LIBERTY STREET, New York. 











will increase the production and illuminating power of the gas, 
Compensator obviates entireiy the necessity of water-jo ints, is 


compact, durable, cleanly, not liable to get out of order, self-acting, quiet, and certain in its operation. 





last machine, durably bailt, and can be driven with one-third the power required to drive the ordinary fan 
JAMES M. SAYRE, Treasurer. 


The Cupolas are manufactured in sizes to melt from 1 to 20 tons per hour, will save one quarter of the time required by the old style Cupola 


MACKENZIE PATENT BLOWER, PA'TENT CUPOLA AND SMELTING FURNACE. 


They are made to pass from 4,000 to 150,000 cubic feet of gas per hour; 
and add very much to the durability of the retorts, eIther clay or iron. The 
We are also sole proprietors and manufacturers of the 
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T. DEAN, Pres’t. {oi N. SMITH,Treas. 
8. F. DEWEY, V. Pres.f OFFICE OF (Cuas. F. DEAN, Sec. 


THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
P. O. Box, 5131. NEW YORK. 


THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 
AND 
Wren and Barker Patents, 


are prepared to treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
onstrated by practical experience ina large number of Gas 
Works employing them, will not fail to convince the intelli- 
ligent Gas Manufacturer of the great advantages derived 
from their use. 

Gas of unexceptional quality, of high illuminating power is 
made at many of these works by these processes, at a cost of 
from 40 per cent. to 60 per cent, less than an ordinary quality 
of illuminating gas can be made by any other methods in use. 
Gas es generally may easily, and at small outlay for 
making the necessary changes in manufacturing apparatus, 
double their net earnings, and supply a much better light to 
their patrons, at greatly reduced prices. 

The Company respectfully refer to Companies using these 
processes in this city, Reading, Penn., Chicago and else- 
where, and especially tothe Mutual Gas-Light Company of 
Detroit. Mich., whose works more nearly conform in all de- 
tails of construction to the original plans of the inventors 
than those of other Companies. 

For Correspondence, etc. , address to office as above. 


CHARLES F, DEAN, Secretary, 





1842. DEILY & FOWLER. 1876. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


SMANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESOCOPIC—WI1ITH CAS7 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected witb 
Gas Works. ‘Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders. Since that date we have built three 
Gas Works and forty-six Holders. We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
panies at the following places, where we have built Holders, 
since 1868: 

Lancaster, Pa, 
Williamsport, Pa. | 
Bristol, Pa. 
Catasaqua, Pa. 
Kittanning, Pa. 
Hazelton, Pa. 
Freeport, Pa, | 
Huntingdon, Pa. 
Pittston, Pa. 
Bethlehem (8), Pa. 
Sharon, Pa. 
Canton, Pa. | 
| 


Barnesville, O. 
Franklin, Ind 
Jacksonville, Ill. (2) 
Joliet, Ll, 
Lawrence, Kansas, 
Jefferson City, N.O, La. 
Algiers, N. O., La. 
Kalamazoo, Mich. 
Buffalo, N. Y. 

| Ogdensburg, N, Y. 
Waverly, N. Y. 
Little Falls, N. Y.! 
Penn Yann, N. Y. 
Watkins, gt f . 


Annapolis, Md. 
Parkersburg, West Va. 


Lynchburg, Va. Gloucester, 

Youngstown, O Salem, N. J. 

Steubenville, 0. Mount Holly, N. J. 

Zanesville, O. | Plainfield, N. J. 

Mansfield, 0, Englewood, N. J. 

Marion, 0. Dover, Del. 

Belleaire, O, Pittsfield, Mass. 

Athens, 0. Meriden Conn- ! 


T. F. ROWLAND, 


Continental Works, 
GREENPOINT, BROOKLYN, N. Y. 


ENGINEER, AND MANUFACTURERS OF 














GAS-HOLDERS * 
OF ANY MAGNITUDE, 

Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnishefi with despatch. Plans 

and Specifications prepared, and Proposals given 


for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactories, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 


Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re- 
quired for setting them in,the latest and most improved 
model. WASHEKS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying cz pacity, 


Wrought Iron Lime Sieves 


for Purifiers. Statien Meters of all sizes, 


GAS HOLDERS, 


TELESCOPIC AND SINGLE, 


With cast tron guide and suspension frames. GAS GOV- 
ERNORS or REGULATORS, STREET MAINS, from 14 to 
48 INCHES DIAMETER, for WATER or GAS. Street Main con- 
nections, such aS BRANCHES, BENDS, Drips, SLEEVES, etc, 


STOP VALVES, from 3 to 30 inches, for both Water and 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and about 
Gas Works. 226-t 


JESSE W. STARR. JESSE W. STARR, JR. 


EVENS & HOWARD, 
Manufacturers of a superior quality of 
Fire-Brick, Clay Gas 
‘  Retorts, 
Gas Tile, Drain Pipe, Fine 
Ground Fire Clay. &c. 


__916 Market Street, St. Louis, Mo. 
TYRCONNELL GAS COAL., 


MINED IN TAYLOR COUNTY, WEST VA. 





|Company’s Office, 52 S. Gay St., Baltimore. 


CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING PoInT—Baltimore, Md, 





This coal yields 10,000 cubic feet of Gas, with an illuminat- 





ng power of over 16 candles, Forty bushels of very superior 
Coke, with little Ash, and scarcely any clinker, 04-ly 
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CINCINNATI GAS*WORES. EREC1ED 1871-72-78—WM FARMER, ENG., “DE GAS WORKS, ERECTED .872.--WM. FARMER, ENG 


WILLIAM FARMER, 


ARGHITECT AND GENERAL GAS ENGINEER, 


‘411 HNOADWAY, TRINITY BUILDING, Room 95, New York. 


ma 



























VTLDIASt B.aSMs. wy be conse) « )upon all matters connected with the construction of GAS WORKS, or any other description of baildings. Will 
‘-:~ Spx. deations and Estimates for Gas Works of any capacity. 


farniah Gonern! end Lec. ats ov 
PATENTEE OF THE FOLLOWING INVENTIONS: 
Vixvausiwrs for Gas and Foul Lime Ventilation, 
‘mae Prmping Barrows for Coal, Coke and Lime, 


Hydraulic Mains for Retort Benches, 








B =a 
lowers for Forges, Foundries, &c. 

Pumps for Water, &c., &c. 

REFERENCES: 

Professor SILLIMAN, New Haven, Conn. Prof, HENRY Wortz,'2 Hudson Terrace, Hoboken, New Jersey. 
GEN. CHAS. RoomE, President Manhattan Gas-Light Company, N. Y. : GEN. A. HICKENLOorR, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo. 
W. W. SCARBOROUGH, President Cincir nati Gas-Light Company, Cincinnati, Ohio. | C. VANDERVOoRT SmiTH, Engineer Manhattan Gas-Light Company, N. Y. 
S. L. HusTep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R. SMEDBERG, Consulting Engineer, San Franciaes Cas-Tieht Co. Cal, S 











ae THE MANHATTAN  \Voon the Journal for (Referelce. § ... 
ee TIME HURDEES: gist = — 


CHEESMAN’S after a practical trial have been adepted by ever thirty Gas ENCI 
Light Companies the last season, some of them the largest in ° e Tous { 
CONICALLY AND DIAMOND SLOTTED _ | the country. Strap File and Binder § = 


They are LIGHT, STRONG and DURABLE, made with New 


















SOLID WwooD TR AYS Ash frame and round flexible Rattans. ton, ] 
° and t 
— a 
9 32 AN sz 10, 1873. eee " of Pu 
Patentep Ocroser 21, 1862 anp June 10, 187 Gas-Light Journal aally 
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OT silt ahaieaan i tiona 
———— - sonst M Mnictagees Fo! 
| 
CE ce enna an w 
—a SE the J 
—————— Oe 8 in 6u 
gg GEO. 
The above Trays are made from half inch to one and a 
. y bevelled 
quarter inch thick with a strong centre piece, bars bevelle® | 14 to all parts of the country. 
on Op. Aiso the Diamond Bar Tray cen be used either Address ADVANTAGES OF THE STRAP FILE 4 
side up smoothest and most durable Trays in use. They lina : 
are now used by more than three hundred Gas Companies THE MAN HATTAN “arth 
1st. It is simple, strong, and easily used. 
in the United States and other places, ueanile r ME U | D L E C0 2nd. Preserves papers without punching holes. Use 
oe wate aan nee 1h oh os PAL AP AAs VRP, | 3rd. Will always lie flat open. 
151 and 153 Avenue C, New York. 4th. Allows an i 
* y paper on file to be taken off, with- Fe 
, HAVERHILL, MASS, ’ ol 


out disturbing the others. 
J. L. BLAISPELL, President. 


W GrorGe W. Day, Treasurer. 389 EEA 
GEO. . DRESSER, : a ——————— NNT 25 ‘ We will furnish to our subscribers this important article Cin 
GEORGE H. MORRISON, for preserving in a convenient form, the numbers of the Jour- ted 


ENGINEER nal as it is issued, at the very low price of $1.25. Se Cor 
e e either by Express or Mail, as directed. Spr 









re 4 P ® 
I Mm port In & Ta I TI. OI’ | by Maii the postage will be 20 cents, which will be add Ter 
TRINITY BUILDING,} : to the'price of the Binder. Send orders to ue 
No. 23 East Fifteenth Street, A. M. CALLENDER & CO., BA 
Na 











ROOM 93. 111_ BROADWAY (Bet, Sth Av'e and Union Square. 97-1y 42 Pine Street, Room 18 New York, 
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CAS PURIFICATION. 
St. John and Cartwright’s 
NEW IRON COMPOSITION 


flas purified, per bushel, on a single test, 10,000 feet of West- 
moreland Gas. With revivification lasts indefinitely. Sur- 
passes in POWER and ECONOMY all known materials, Saves 
largely in FIRST COST, SPACE, LABOR, SUPERINTEND- 
ENCE, and all current expenses. Will purify easily sulphu- 
rous gas, wholly unmanageable by lime, Takes out all the am- 
monia, Now operating in the follow Gas Works: iarem‘ 
New York (2ist street); Port Morris; Hunter’s Point; East 
New York Worcester, L: nn and Cambridge, Mass.; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., 
and being introduced in many other places. 

Cost 70 cents per bushel. One bushel for each square foot 
of Purifier sufficient. Rights to use for life of Patents, for 
daily makes of gas in thousands; under 25,000 $200; under 
50,000, $400; under 100,000, $500 $250 additional for each addi- 
tional 50,000 per day. 

For further information and instructions, apply to 

ST. JOHN & CARTWRIGHT, 
®st Street and Avenue A, New York Gas Works. 

t?” Immediate arrangements are urged, as the demand for 
the pre’ composition is increasing so rapidly that delays 
in supply may occur, 
GEO. STACEY. ‘HENRY RANSHAW = YM. STACEY. 


GEO. STACEY & CQ., 
MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oi] Works, 


Foundry on MILL STREET ; Nos. 33, 35, 837 and 39. 

Office and Wrought Iron Workson RAMSAY STREET Cin 
cinnati, Ohio. 

REFERENCE. 
Cincinnati Gas-Light Co. Baton Rouge, La., Gas Co. 
Indianopolis Gas Co. naw, Mich., Gas Co. 
Dayton, O., Gea’ Co. kosh, Wis., Gas Co. 
Covington, Ky., Gas Co, Peoria, Ti, Gas Co, 
Springfield, 0., Gas Co. juincy, Lil., Gas Co. 
Terre Haute, Ind., Gas Co. ampatgn, Tlls., Gas Uo. 
Carlinville, Tl., Gas Co. 


Madison, Ind., Gas Co. 
Kansas City, Mo., Gas.Co, Bowling Green, Ky., Gas Co. 
Hamilton, Ohio, Gas Co. 


Topeka, Kansas, Gas Co. 

Burlington, lowa, Gas Co. eae Miss., Gas Co. 
Nashville, Tenn., Gas Co. Denver Cit , Cal, Gas Co. 
R. T, Coverdale, Eng’r Cincinnati, and others, 





ADDRESS 
OR 








Sole Agency for the United States. 
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Pelouze & Audouin Condenser. 


PATENT MAY 26, 1874. 


With SMEDBERG’S COMBINED BYE-PASS, REVERSED 
FLOW, and DIFFERENTIAL GAUGE. 


PATENT JULY 21, 1874. 


This apparatus is based upon the recent discovery by Messrs. Petovze & AUDOUIN 
of the principle of Condensation by impact, or percussion. 

All gas-makers are aware how difficult it is to separate all the Coal Tar and Water 
from Crude Coal Gas by mere cooling ; and how frequently these liquids are swept on 
to the purifiers, even where scrubbers or washers of large size and considerable cost are 


employed. 


The Petouze & Aupourn ConDENSER completely arrests these by-products, increas- 
ing the quantity of Coal ‘Tar available for fuel or sale, reducing the tendency of the pu- 
rifying material to cake on the trays, and yielding a gas-liquor of remarkable strength. 
Hence, all the processes of purification are facilitated, while its simultaneous arrest of 
heavy percentages of Naphthaline reduces the risk of stoppages to a minimum. 

The subordinate patent of July 21, 1874, combines a Bypass with the Condenser; 
and thus saves to the purchaser the cost and slow action of three valves, together with 
the space occupied by these valves and the necessary connections, 

The Differential Gauge is so constructed that there is no oscillation of its water- 
columns ; while it indicates inlet pressure, outer pressure, or back-pressure, at the will 


of the observer. 


Irv 18 POSITIVELY GUARANTEED THAT EVERY CONDENSER SHALL BE OF PERFECT ME- 
CHANICAL GONSTRUCTION, AND SHALL DISCHARGE ITS FUNCTIONS SATISFACTORILY. 


he Condensers are now used or ordered by the following American Gas Works : 


San Francisco, Cal. (3); Louisville, Ky. (2) ; 


Oakland, Cal. (1); New Orleans, 


La. (1); Salt Lake City, Utah (2); Philadelphia, Pa. (1); Newark, Ohio (1); Indian- 


apolls Gas Company. 


The following European Gas Works are also using the Condenser with satisfactory 


results : 


= St. Denis; Chateau Thierry ; 


St. Mandé; Ternes; Armint’éres; Reims; Bome; Liége; Schaffhouse; Ivry; 
Douai ; , 


Florence; Berne; Belleville ; Ver- 


Locle ; 


— { =m» sailes; Orleans ; Courriéres : Geneva; Vevey; Batavia; Frankfort-on-the-Main, and 


== about thirty others 


= The Paris Gas Company, sending out a daily December maximum of about twenty- 


five millions cubic feet, has adopted this Condenser at each of its ten stations 


JAMES R. SMEDBERG, Consulting Engineer, 


San Francisco Gas-Light Company. 


HENRY CARTWRIGHT, C. E., 2107 Green Street, Philadelphia, Pa. 


REMOVAL. 
BUTLER’S PATENT 
Coke and Coal 


SCREENING SHOVELS 
MADE FROM BEST MAL- 
LEABLE IRON AND STEEL. 


FURNISHED WITH LONG OR D 
HANDLES 





Perfect in their operation. is very 
strong, and from their great durability 
vastly more economical than any sub- 
stitute. Refer to all the principal gas 
Companies in the country, who ac- 
knowledge them as the ‘ne plus ultra 
of Coke Screening “hovels. 

Orders addressed only to 

HERRING & FLOYD, 
Sole Agents, 
740 Greenwich St., Ne Y. 

t@ I still retain the original SaBpa 
TON LETTERS PATENT, and have granted 
no rights or privileges to any othe) 
parties. 


NATIONAL FOUNDRY 


AND PIPE WORKS. 
OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 
AND WILKINS STREETS, 
PITTSRURGH, PA 


wm. SMITH, 


Manufacturer of all kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, an 
all CASTINGS USED AT GAS AND 
WATER WORKS, 


We offer special inducements to parties wishing to pur- 
chase, My Ptpe is Smooth, regular in weights, and cast ver- 
tically, 

N. B.—Pipe from 3 iach and upwards, cast in 12-ft. lengths. 

¢#" SEND FOR CIRCULAR AND PRICE LIST. gg 















PROVIDENCE 
Steam & Cas Pipe Co.. 


PROVIDENCE, R. L, 
BUILDERS OF 


GAS WORKS 


AND 


GAS-HOLDERS, 


RETORT HOUSE ROOES, 

PURIFIER COVERS, 
COKE BARROWS, 
WATER TANKS. 


Particular attention given to 


Enlarging and Rebuild- 
ing Gas Works. 


Priorat Orrick AND Manuractory Corner PINE 
anD Eppy Srreets. Provivence, R. I. 


FREDERICK GRINNELL, President, J.C. HARTSHORN, Treas, 
F. H, MAYNARD Secretary. 


Cx1caGco Orrice, 103 WasnineTon Sr., Curcaco, Inu. 
FARRINGTON & BRANCH, Agents. 


> a 
Cas Consumers’ Cuide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Also the best method 
of obtaining from Gas the largest amount of its light. 

It will be to the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want of knowledge in 
regard to ther egistration of their meters. For sale by 

A. M. CALLENDER & UU., 
‘42 Pine Street, New York, Room 18, 
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HARRIS, GRIFFIN & CO., 
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12th and Brown Streets, Philadelphia, Penna. 
and 49 DEY STREET, NEW YORK CITY. 


Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, . METER 
PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEX 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 


Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 


We hereby caution all parties against making, vending, or using any Gas Exnaust Governor that will be an encroachment of our patent. 


The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribv. 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 
can apply, in the construction of Gas Meters, etc., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar. 


anteeing satisfaction. 


AN DREW H. ARRIS. — 


NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 
Price $5, which should be sent either in Check, P. O. Order, 
or Registered Letter. 
Blank Books, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by applying to W. P, 


FODELL, Philadelphia, or 
'A. M. CALLENDER & C°., 
Office Gas-LIGHT JOURNAL, 42 Pine St., N.Y. 


MCNAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 


Plumbers Materials. 


WROUGHT IRON PIPE 


Cas and Steam Fitters’ 
TOOLS. 


56 JOHN STREET, N. Y. 


82 Illustrated Catalogue and Price sent on application, 
378-3m 


HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich S8t,, N. Y 
MANUFACTURERS OF 


ALE KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS., 
BENCH CASTINGS 
from benches of one to six Retorts each, 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
(wet BE) XH: and 
XHAUSTERS 
for a Retorts from pressure 
BENDS and BRANCHES . 


of all a and description. 


FLOYD’S PATENT 
MAULEABLE RETORT | {LID. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 
SELLER’S CEMENT 
for stepping leaks in Retorts. 
GAS GOVERNORS, 


and everything connected with well regulated Gas Works, at 
low price, and in complete order. 

N. B.S VALVES from three to thirty inches— 
at very low prices, 


SILAS C, HERRING, 











JAMES B. PLOYD. 








GRAHAM’S 


Patent Anti-Freezing 
LAMP 


POST. 


THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIO. 


| WoosTER, OHIO 
Jan. 2%, 1871. 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
be all as you represent- 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
was affected by the 
heavy frost. What can 
you sell them at? 

Yours traly, 
Lucas FLATTERY 
Sec’y Wooster Gas- 


4 Light Co. 
Address the Patentee, 
J. W. GRAHAM 
Chillicothe, Ohio. 





» 269-9 


LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
93S to 954 River Street and 67 to 83 Vail Ave 
TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate ¥ inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
ALSO 


FIRE HYDRANTS. 





SEND FOR CIRCULARS. 


REFERENCES FURNISHED. 








JOHN J. GRIFF IN. — 


‘A. VAN TUYL, AGENT, 
143 Duane Street, N. Y., 
CONTRACTOR AND DEALER IN 
Cast Iron Pipe 
for Gas, Water, Etc. 


WITH ‘THE 


‘ROBBINS PATENT JOINT.” 


Laying Pipe UNDER WATER a Specialty. 








The RoBBINS PATENT JornT is the best and cheapest 
known meth od for connecting Gas and Water Mains, and is 
believed to be the only absolutely gas-tight joint made. De- 
flections of the Pipe, caused by the settling of the earth in 
the trenches, do not impair nor cause his joint to leak. 

For further information and references address 

898-3m A. VAN TUYL, Agt., 143 Duane Sr., N. Y. 


- JOHN P. KENNEDY, 


SUCCESSOR TO 


Hoy, Kennedy & Co., 


GAS ENGINEER AND CONTRACTOR 


for the Erection, Alteration and Extension 
of Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES, 
Office 98 Liberty Street. P. O. Box 2,34 





AGENT FOR THE 
ATLANTIC DOCK 


iron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
Seuth Breoklyn. 


MANUFACTURERS Of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Multitubular and Air 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, Gas- 
nolders, Telescopic or Single; Iron Roof Frames with Cor- 
nice Gutters, covered with Corrugated Iron or Slate; Iron 
Doors and Iron Pivot Blind Windows; Coke Barrows, Fire 
Tools, Retort Lids, Cotter >. and Screws, Stop Valves, Tar 
Valves for Regu , an in Hydraulic Mains, Pressure 
Governors for Street Bm and Compensators for Exhaust- 

ers that are —— for unvarying accuracy Steam En- 


ginen Boile 
Post OM hat 9,348. Office 98 Liberty st 


~ 





Prof. Henry Wurtz, 
Chemist and Ceologist. 


Offers his professional services, in the fleld and the labora- 
tory, in the investigation, by the most recent and advanced: 
sc.entific methods, of all questions of Water supply of towns- 
dwellings, factories, steam-boilers, etc. Chemical Analyses 
of River; Lake, Spring ana Well-Waters, made by the =<cst 

mproved methods, 

Prof. W. makes a speciaity of Gas CHEMISTRY, and the 
Analysis of Gas, Gas and other Coals, and Potable Waters. 
Has special laboratories and unequalled facilities for these 
purposes. Formerly Chemical Examiner in the U.8S Ps'eat 
Offtee, and pe-uilarly competen*. ‘ 
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T. C. HOPPER, General Superintendent. 





AMERICAN METER COMPANY, 


MANUFACTURERS OF 


Wet and Dry. Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Ete., Ete. 

B@™ Sole Agents for W. Suca’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 

A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. 


37 Water Street, Cincinnati. 
20 South Canal Street, Chicago. 
511 Olivo Street, St. Louis. 


—— ———EEE = 











HARRIS, HELME & 


American Meter Compauy, 
512 West Twenty-sceond Street, New York. 
Arch and Twenty-second Street, Philadelphia. 
548 Washington Street, Boston. 





Successors to Harris & Brother. 
ESTA BLIsSsIrED 1848. 


MeILHENNY. 


PRAGTIOAL GAS WELZBR WANVFAGLURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 


Pressure Registers, Indicators, Photometers, and all kinds of Gas — 


From our long Practical Ezperience of the Business (covering a 


appertaining to the use of Gas Works. 


; Also furnish all ofher Articles 


lod of 28 years) and from our personal supervision of all 


Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. 





= ee 





WILLIAM HELME. 


JOHN MoILHENNY. 





WILLIAM W. GOODWIN & CO. 





No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 


gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s 


‘Pressure and Vacuum Gauges, Dry and Wet Centre: Seals, Dry and Wet Gov- 


ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 
Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gag, 
ae 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. 


Also Patentee and we are the 


SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 
Special attention to repairs of Meters, and all apparatus connected with the business. 
werk guaranteed first class in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. 


[335 ly] 











CENTENNIAL DRAWINGS. 


Prospective or Geometrical Drawings 
of Buildings and Apparatus, suitable for Exhibition Pur- 
poses, Finest work. Address 

F. H. MULLER. 
126 East 52nd Street, N. Y. 





GARDNER BROTHERS, 


Clay Cas Retorts, 
Retort Settings, 


Fire Bricks, Etc. 
Works, Lockport, Westmoreland Co., Pa.) 
Office, 96} Fourth Avenue, 
PITTSBURGH, PA. 


‘J. R. SCOTT, 
Gen’! Agent for New England, 
#8 Washington St., Boston. 


HOWARD KIRK, Special Partner. 





MURRAY & BAKER, 
Practical Builders, 


And Centractors forthe Erection of 
Gas Works, 


MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS. 


ga" Works at THE RalLway Depors, 
FORT WAYNE, INDIANA. 


We manufacture Bench Castings, Washers, “The Im- 
mexsed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slates 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

As Mr. Murray is a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 


The most satisfactory references can be given, if required 
of the experience and commercial fairness which character. 





izes our x 
We would res lly invite Western men to call and see 
01 r patterns and works here, MURRAY & BAKER, 
“ay Fort W&yuec. Indiana, 








B. 8, BENSON. 


MANUFACTURER OF 





Cast Iron Pipes and Fittings, 


AND 


Gas and Water Mains. 


All sizes from 3 to 30 inch cast vertically in 12}¢ feet lengths 
Office & Factory 52 East Monument M., 
BALTIMORE, MD. 


©. GEFRORER, _ 


GAS BURNERS, 


GAS HEATING AND COOKING APPARATUS. 


FITTERS’ PROVING APPARATUS. ETC., 
No. 248 North Eighth Street, Philadelphia. 








110 American Gas Light Zournal. Mar. 2, 1876. 


THOMAS T. TASKER Jr. 








STEPHEN P. M. TASKER. 


MORRIS, TASKER & CO., 


PASCAL IRON WORKS, PHILADELPHIA. 


TASKER IRON WORKS, NEWCASTLE, DEL. 
Office, Fifth and Tasker Streets, Philadelphia. 
Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse 36 Oliver Street, Boston, Mass, 
Established 1821, 


FOR GAS WORKS MACHINERY, ADDRESS OFFICE. FIFTH AND TASKER STREETS, PHILADH .PHIA, 


Manufacturers and Builders of Gas Works, &c., of al! Descriptions, of the Most Approved Plans, 


WROUGHT IRON ROOF FRAMES — For Slate, or Corrugated Iron Coverings, with Cast lron Cornice Gutter. Iron 
Doors and Frames, Wrougit Iron Pivot Blinds, Windows and all kizds of Castings and Smith: Work for Buildings. 


BENCH CASTINGS.—Retorts, and“all Castings and Wrought Iron Work required for Setting them on the Latest Plam 
Tar Gates, Wrought lron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons, and Stokers’ Tools. 


& X HAUSTERS,—Eyaausters and Compensators, By-Passes to pass from 4,000 to 150,000 Cubic feet of Gas per hour, with 
Engines, Governors, Pressure and Vacuum Guages. 


SCRUBBERS — Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 
WASHERS.— Cataract and Single and Multitubular Spray Washera 
ONDENSERS.—Single and Multitubular Air and Water Condensers. 


PURIFIERS.—For Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or Owide of 
Iron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. 


CARRIAGES.—Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
METERS.—Square and Round Meters of any capacity. 
GAS HOLDERS. —Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspensiun Frames. 


GAS GOVERNORS.—Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also Dry 
Governors with Flexible Diaphragms for Uadergroand Pipes. = ~ 


STOP VALVES.—Double Faced Stop Valves for Gas or Water, from three inches to jurty-eight inches diameter. These 
Valves are proved on both sides, with a heavy Water |’ressure, Flange and Bell Pipes, Fittings and Drips of al) de- 
scriptions. Steam Boilers and Hot Water Apparatus for Heating Building, and Gas Jloider Tanks. Lamp Posts and 
Lanterns. 


P. Munzinger’s Patent Ash Lime Trays. 














. In use at the following Gas-Light Companies: 








ce te Gas Company, Pa. New Orleans Gas Company, La. Augusta as-Light Company, Ga. 
coples Gas Company, Baltimore. Salem (ins-Light Company, Mass Huntsville Gas Company, Ga. 

Lowell Gas-Light Company, Mass. New Britain Gas-Light Company, Conn. Chattanooga Gas Company Tenn. 

Lynn Gas-Light Company, Mass. Rahway Gas-Light Company, N. J. Murfreesboro Gas Company, Tenn. 

ae any Gas-Light Company, N. Y. Trenton Gas-Light Company, N. J. Hagerstown Gas-Light Company, Md. 
henectady Gas-Light Company, N. Y. Elmira Gas Company, New York. Hanover Gas Company, Pa. 

a Gas-Light Company, N. Y. Erie Gas Company, Pa. Easton Gas Company, Pa. 

Bt Peery Gas Company, N. J. Columbus Gas-Light Company, Ohio, Uniontown Gas-Light Company, Pa. 

Seaae Gas-Light Company, Minn. Westchester Gas-Light Company, N. Y. Coatesville Gas-Light Company, Pa. 

Hartf land Gas-Light Company, Md. Santa Cruz Gas Company, Cal. Honston, Gas Company, Texas. 

Rich ord Oity Gas-Light Company, Conn. Lawrence Gas-Light Company, Kansas. Wilkesbarre Gas Company, La. 

M. “sere Gas Company, Va. Salem Gas Company, N. J. Middletown Gas Company, New York. 

Mi. eesport Gas Company, Pa. Indiana Gas-Light Company, Pa. Washington Gas-Light Company, Pa. - 

= dletown Gas Company, Pa. Peoria Gas Company, Ill. Princeton Gas-Light Atal N. J. 
ast Newark Gas-Light Company, N. J, Montclair Gas Company, N. J. Newark Gas Company, Ohio. 

Baghempten Gas ag Nd. Williamsport Gas Company, Pa. Pontiac Gas-Light Company, Mich. 

‘avesville Gas Compeny, Chia Wooster Gas- Light Company, Ohio. And nnmerons other Companies, 





nes tien 


